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THE NEW FRENCH ATLANTIC STEAMSHIP LA 
BOURGOGNE. 

This magnificent vessel, of which we give an illus- 
tration, is one of the four recently constructed for 
the Compagnie Generale Transatlantique by the 
Societe des Forges, at La Seyne, on the Mediterranean. 
The three other boats are the La Champagne, La 
Bretagne, and La Gascogne. To all these have been 
added improvements on the La Normandie, which is 
considered one of the finest types of the European 
commercial marine. These vessels have been built 
expressly for the postal service between Havre and 
New York, under a contract with the French Gov- 
ernment,' and their minimum speed will be fifteen 
knots an hour. 

The length of this ship, La Bourgogne, is 480 feet, 
with a beam of 48 feet. The hull is constructed of 
steel, and subdivided into several compartments, 
which will (with the steam pump) prevent the sink- 
ing of the ship in case of accident of any kind. She 
carries 800 tons of water ballast, and as the coal (of 
which there is a daily consumption of 150 tons) is 
consumed, its room is filled by water, so that the 
screw is always submerged. The engines of the La 
Bourgogne are of 8,000 horse power, and the main 
shaft of the propeller, which has four blades, is 21 feet 
in diameter, and divided into three cranks, weighing 
about fifty tons. The Bourgogne has eight steel 
boilers, and the. average duration of the voyage will 
be eight days in summer and nine in winter. But it 
is not alone to the acceleration of the voyage that 
attention has been directed; special regard has been 
given to the safety and to the comfort of the passen- 



gers. As for safety, all chance of collision during the 
night, or fire arising from the carelessness of the 
crew or passengers, is guarded against. The electric 
light is employed, not only on the masts and bows, 
but is used in the cabins and passenger saloons, which 
latter are very capacious and well ventilated. Berths 
are provided with comfortable beds and bedding ; 
the table is well kept ; the provisions are always fresh, 
abundant, and of the best quality, and the arrange- 
ments of the cuisine excellent. Wine is provided ad 
libitum at table, and there is an unlimited supply of 
drinking water and ice ; and a distilling apparatus is 
also in use. The ship is commanded by Captain 
Frangeul, one of the oldest and most distinguished 
officers of the company; his maritime career has been 
signalized by acts of courage for which he has been 
awarded the " Croix de la Legion d'Honneur. " 

M. Eugene Pereire, who has succeeded his relatives, 
the celebrated Emile and Isaac Pereire, in the office of 
President of the Compagnie Transatlantique, has pro- 
fited by the errors of some other companies, and has 
directed his operations in a spirit of progress with 
considerable energy, and with a success worthy of 
emulation. — Illustrated London News. 



The Extinction of Kilauea. 

On March 6 the active volcano of Kilauea, in the 
Sandwich Islands, composed of the old LakeHalemau- 
mau and the New Lake, sank from the bed of the cra- 
ter, leaving a bottomless abyss about four miles in cir- 
cumference. The volcanic eruption which has been so 
active in the past was utterly extinguished. 



During the latter part of 1885, both lakes were very 
active, and boiled and surged from side to side with 
unusual violence. In the middle of December the New 
Lake commenced building a wall for itself, which by 
the first of March had covered its surface. On the 
evening of the 6th, both lakes were full of boiling and 
surging lava, and were particularly brilliant up to half 
past nine o'clock. At that time a series of earthquake 
shocks began, forty-three in number, which lasted un- 
til half past seven the next morning. After the fourth 
shock, the fires of the New Lake had entirely disap- 
peared, and only a slight reflection from Halemaumau 
was visible. During several days following, cracks and 
rents were made in the surrounding wall, and immense 
quantities of steam and vapor rose above the crater. 
Several upheavals occurred to change the entire con- 
figuration of the immediate surroundings. Large por- 
tions of the edge of the crater fell into the gulf with a 
sound like thunder. The cone in the New Lake dis- 
appeared entirely, while the bottom of the lake can 
still be seen 500 to 600 feet below its former level ; but 
of Halemaumau nothing is visible but a gaping abyss, 
four miles in circumference. 

It is possible that the volcanic fires will never be re- 
newed, and that Kilauea will be classed with that 
large list of extinct volcanoes which tell of past energy 
and fire. The islanders, it is reported, do not admit 
this probability, as it would rob them of one of their 
greatest attractions for tourists. They hold that the 
lava has found some temporary subterranean outlet, 
where it may be expected soon to solidify, and being 
thus cut off from other escape will again fill the crater 
of Kilauea and recall its dispersed students. 
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INVENTIONS WANTED IN INDIA. 
The present industrial requirements of India is the 
subject of a very interesting communication received 
from an esteemed correspondent in Calcutta, whose 
position as proprietor of a large tea estate has given 
him an excellent opportunity for observation. His 
suggestions will be of interest to American inventors, 
as they point out new fields for the application of 
that ingenuity which has already given to American 
inventions such an enviable pre-eminence in the mar- 
kets of both hemispheres. After a long period of ap- 
parent mechanical inertia, India is now evincing a 
progressiveness which will make her a country whose 
acquaintance it will be very desirable to cultivate. 
As her resources are still largely agricultural, one of 
the first demands is for improved farming tools and 
appliances. In tea culture, improved machines for 
rolling the leaf after withering, for firing, sorting, 
and sifting, are in demand, and would be heartily 
welcomed by many planters. In handling silk, a 
great disadvantage is at present experienced from the 
difficulty of producing an even thread. The fiber of 
the native silk is excellent, but the manipulations 
which it subsequently undergoes are so imperfectly 
performed that the product comes out an inferior 
article. India, it will be remembered, is the old 
home of the sugar cane, and improved crushing ma- 
chinery finds ready market. One firm alone makes 
over a hundred thousand dollars annually in royal- 
ties from its patent mill. The indigo industry has 
been brought to considerable perfection, though 
there is still room for improvement in the chemical 
and mechanical manipulations. In addition, there 
are large amounts of crude products, such as oil seeds, 
jute, and cotton, which are exported, but which could 
be worked up at home to good advantage were suita- 
ble manufacturing processes available. 

As all of these industries require large quantities of 
worked timber for boxes, buildings, carts, tool mount- 
ings, etc., there is an excellent market, our corre- 
spondent adds, for woodworking machinery. In many 
parts of the empire there are valuable forests, but 
the lack of sawmills prevents them from being util- 
ized. The demand is particularly for portable ma- 
chines which can be conveniently moved from place 
to place as demand and timber supply require. The 
mining implements of India are still very primitive, 
though the development of the petroleum industry 
has created a demand for improved boring tools. 
Steam launches and barges are coming into more 
general use, and considerable progress is shown in 
this direction. The railways have effected a marked 
mechanical advance. They now manufacture their 
own locomotives and most other appliances for rail- 
way service. We might enumerate many other de- 
partments from our correspondent's lengthy and care- 
fully compiled notes in which this spirit of progres- 
siveness is manifest, but we have probably said 
enough to convince American inventors that there 
is already a field in India in which to extend the 
success achieved at home, and it is a field the im- 
portance of which is annually increasing. Our cor- 
respondent thinks our manufacturers, exporters, and 
inventors will be unwise if they overlook India in 
their pursuit of new avenues for the distribution of 
their merchandise and the introduction of useful ma- 
chinery and patent appliances. 

The patent laws of India are liberal toward the 
inventor, and protection is as readily accorded there 
as in other countries ; and with steam communica- 
tion between England and India as regular as the boats 
ply between New York and Fall River, to which add 
the telegraph, India is no longer an "out of the 
world, barbarian country." 

m 1 ■ 1 m 

THE AMERICAN MUSEUM OE NATURAL HISTORY. 
We want to call the special attention of our readers 
to Mr. Gratacap's very interesting description in the 
Scientific American of April 17 of the more promi- 
nent specimens to be found in the paleontological 
department of the American Museum of Natural 
History at Central Park, New York. We believe that 
the institution is not as fully appreciated and used 
as it should be, because it is not very well known to 
the public. 

We are sure that a great many more people would avail 
themselves of its treasures if they only knew how much 
there is there to claim their interest. And a word in re- 
gard to our illustrations. We have, it is true, built up an 
ideal picture in order to present more vividly those ex- 
tinct organisms which once inhabited the land and sea, 
but our artist has not drawn upon his imagination for 
even the slightest detail. Both fauna and flora are ex- 
act reproductions of the actual specimens, just as the 
hand of Nature inclosed them between the limestone 
and sandstone pages of her great geological history. 

The Museum is located on Eighth Avenue, at the 
corner of Seventy-seventh Street, on the west side of 
the Park, and is easily reached by way of the Sixth 
Avenue elevated railroad. It is open for free inspec- 
tion, and contains so much of interest in its collections 
of minerals, fossils, natural history specimens, native 
woods, etc., that we are confident any and all of our 



readers, whether particularly scientific or not, must 
feel well repaid for the trouble of a visit by the pleas- 
ure of a careful examination. We hope that the edu- 
cational importance of the collection will in the future 
be better understood and appreciated. 

. ■»<•>» 

NATIONAL ACADEMY OF SCIENCES-ANNUAL MEETING 
AT WASHINGTON. 
The regular annual meeting of the National Academy 
of Sciences was held at the Smithsonian Institution, 
April 20 and for several subsequent days, President O. 
C. Marsh in the chair. (See portrait on another page.) 
The attendance of members was the largest ever 
known in the history of the Academy, including the 
following : Cleveland Abbe, Spencer F. Baird, George 
F. Barker, A. Graham Bell, John S. Billings, W. K. 
Brooks, John H. C. Coffin, Edward D. Cope, Clarence 
E. Dutton, William Ferril, Grove K. Gilbert, Theodore 
N. Gill, Arnold Hague, Asaph Hall, Julius E. Hiigard, 
George W. Hill, T. Sterry Hunt, Samuel P. Langley, 
Alfred M. Mayer, Montgomery C. Meigs, Henry Mitch- 
ell, S. Weir Mitchell, Edward S. Morse, Simon New- 
comb, H. A. Newton, A. S. Packard, John W. Powell, 
Raphael Pumpelly, Ira Remsen, Ogden N. Rood, 
Henry A. Rowland, Charles A. Schott, Samuel H. 
Scudder, William Sellers, Sidney I. Smith, Arthur W. 
Wright, and Charles A. Young. 

The session was especially signalized by the confer- 
ring of the first medal ever awarded by the Academy — 
the Henry Draper gold medal, of the value of $200, 
placed at the disposal of the Academy by the widow of 
the late Henry Draper, and awarded by a committee of 
the Academy for the best original researches in astro- 
nomical physics. 

The award was not restricted to the limits of the 
Academy, but was to go to the most successful discov- 
erer in all the world. After careful consideration, the 
committee reported that it was best deserved by a 
fellow member, Prof. Samuel P. Langley, of the Alle- 
gheny Observatory, for his researches into the wave 
lengths of light in the infra-red and ultra-violet portions 
of the spectrum. 

In presenting the medal, President Marsh gave a 
synopsis of Prof. Langley's scientific researches, extend- 
ing over the last fifteen years. In 1869 he observed the 
solar eclipse, and again in 1870, going to Spain the lat- 
ter year. In 1875 he demonstrated the absorption of 
violet rays by the sun's atmosphere. In 1876 he studied 
the distribution of heat on the sun, and the limits with- 
in which sun spots affect climate, proving that they 
cannot make a difference of 1° Fah., and continued in- 
vestigations of solar heat and its effect upon the earth for 
several years following. In 1878 he investigated the solar 
spectrum from Pike's Peak, and showed that the rays 
of the "great group A " were double. In 1881 he carried 
out the expedition to Mount Whitney, and ascertained 
that the amount of the sun's heat had previously been 
greatly underestimated. He increased the estimate 50 
per cent. He also determined the fact that the sun is 
blue, and that the white light which we see is only the 
remnant sifted out by the selective action of the sun's 
and the earth's atmosphere. In 1882 he invented the 
bolometer, which enabled him to study with a degree 
of precision not theretofore attainable the undulations 
of long wave lengths below the visible red end of the 
spectrum. In 1884 and 1885 he applied this instru- 
ment to the study of terrestrial absorption and of the 
radiation of heat from the moon. 

In 1885 and 1886 he prosecuted researches far into the 
infra-red region of the spectrum, discovering in ter- 
restrial and lunar radiations undulations much slower 
than have been detected in the spectrum of light di- 
rect from the sun. Sir Isaac Newton had only suc- 
ceeded in detecting waves of '00004 to '00007 milli- 
meter in length, and in the two centuries since his 
time subsequent observers were able to extend the 
investigation only to O'OOOl'O m.; whereas, since 
the invention of the bolometer in 1882, Langley has 
demonstrated undulations of the length of 004 in., 
being a range forty times as great as all other 
investigators had covered in the two centuries preced- 
ing. 

Two other medals of the same value are to be here- 
after awarded by the Academy — the Watson medal, 
for original research in another department of as- 
tronomy, and the Lawrence Smith medal, for original 
discovery in meteoric bodies. The Watson medal has 
been awarded to Professor B. A. Gould, and will be 
conferred next year. The brilliant and instructive 
studies of Professor Hubert A. Newton, of Yale Col- 
lege, point to him as evidently the most conspicuous 
candidate for the honor of the latter medal. 

The papers read at this meeting have been of high 
value, both scientific and utilitarian. Professor Lang- 
ley presented results of his studies on invisible spectra. 
He said that most of the region of the spectrum from 
which energy comes to us is unknown. We have in 
the ultra-violet rays one hundredth part the amount 
of energy which comes from all the rest of the spec- 
trum, and our investigations therefore have merely 
touched this region. This is due to the fact that 
these rays will not pass through glass, and rock salt, 
the most available medium, is difficult to work. 
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He has succeeded, however, in obtaining prisms of 
this material whereby to investigate the subject of 
the molecular vibrations associated with wave lengths. 

Sir Isaac Newton determined wave lengths of 0'00003 
to '00007 millimeter. In 1883, all that was certain 
was wave lengths of '00010 m. ; within two years we 
went down to '00027 in. There we found that the 
sun's effect ceased. 

Much greater results were subsequently obtained 
by the use of Rowland's gratings, being made of ex- 
traordinary size for this purpose. The apparatus was 
described in detail. It was of such delicacy that read- 
ings could be made down to 0'1 in. when there was one 
vibration in 40 seconds. The sodium lines were taken 
as fixed points of comparison. 

The difficulty of manipulation was indicated by the 
statement that the spectrum to be examined must be 
identified and distinguished from among twenty or 
more other visible and an almost infinite number of 
invisible spectra. 

The delicacy of the apparatus employed was such 
that the presence of a current of only 000000001 
ampere was distinguishable. 

Two years of work were required to overcome diffi- 
culties. The extrapolation 
formulae employed led to 
cubic equations difficult to 
solve. 

By means of numerous 
experiments, however, it 
was ascertained that the 
relation of the index of re- 
fraction to the molecular 
wave length of vibration 
throughout the entire 
spectrum is nearly repre- 
sented by a hyperbola. 

As a result, the shortest 
wave length measured was 
about 53,000 on Angstrom's 
scale. The longest wave 
length of the visible spec- 
trum is about 001 m. The 
extremes found by Lang- 
ley were 01m. and '0025 m. 

The shortest wave length 
of sound determined by 
Helmholtz is about 5 m., 
being only fifty times the 
length of Langley's longest 
wave length of the spec- 
trum, thus vastly reduc- 
ing the hitherto immeas- 
urable gulf between light 
and heat on one hand and 
sound on the other. 

Professor H. A. Newton 
read an important paper 
on Biela's comet, which is 
connected with the Novem- 
ber meteoric shower. This 
shower was mostly over 
before sunset in this coun- 
try, but in Europe it was 
notably brilliant, exceed- 
ing the display of 1872, 
though not equal to that 
of 1833. 

In many places, up to a 
hundred a minute were 
counted by a single person, 
the maximum display con- 
tinuing not more than 
three hours. Experiments 
show that no single obser- 
ver can detect more than 
number that fall; so that 
amounted to 75,000 per hour. 

To compute the density of their distribution in 
space, we must take into account the fact that we 
do not see them near the horizon as we should if we 
saw all that fall. One in fifty of all that are visible 
come within 10° of the zenith. 

Computing the path of the earth through its orbit 
for three hours, it appears that the dense shower only 
occupies a space 87,000 miles in width, hence each 
meter corresponds to an area 20^ miles square. 

Applying proper correction for the effect of the 
earth's attraction, the dispersion of meteors covered 
about 10° ; although, as seen from the sun, the apparent 
thickness of the shower belt is only 4', and its actual 
thickness therefore is only 8'. 

If these meteors come to us though a range of 10°, 
they represent, not a group, but a wide dispersion 
through space. The only possible explanation of the 
wide divergence, therefore, is that they glance when 
they strike the earth's atmosphere. 

This explanation, it is true, has been previously 
suggested, but it has seemed to be untenable, for the 
reason that the meteors as we see them always move in 
straight lines. An ingenious explanation of this was 
now given. The meteors are small irregular bodies, 
which, when they strike the atmosphere, are cold and 



dark, and compress the air before them to such an ex- 
tent as to compel them to cbang^their course to a path 
of less resistance ; but as soon as the pressure and fric- 
tion heat them to incandescence, the side which is 
forward fuses, and is wiped off by the impact of the 
air, leaving the glowing particles behind, which con- 
stitute the trail, and at the same time rounding off the 
front of the meteor, so that it will thereafter proceed 
in a straightforward course, like a round bullet, having 
no longer the sharp angles which at first compelled it 
to glance. Thus it is that the meteors are dispersed 
while dark and invisible ; but as soon as they become 
visible, they have assumed the rounded form, which 
gives them a straight path from the time when we are 
first able to discern them. Were it not for this dis- 
persion, we might fix the direction of the radiant within 
an angular distance only one-quarter the apparent 
diameter of the full moon, and the shower would be 
seen pouring down in this narrow stream. The radiant 
last November was in zenith nearly over the Black Sea. 

In 1841, Biela's comet came near to Jupiter, and its 
course was changed. It was at the same time broken 
into two large and innumerable small fragments. 

Comparing the longitude of the meteoric showers 

nightsky: april&may. 




3'Cloek: 
O'clock 
1'Clock-. i 



Southern ii.>ri-o"__ 
At tH O'clock: April 30. 

In the map, stars of the first magnitude are eight-pointed; second magnitude, six-pointed; third magnitude, five-pointed; fourth magnitude (a 
few), four-pointed; fifth magnitude (very few), three-pointed; counting the points only as shown in the solid outline, without the inter- 
mediate lines signifying star rays. 



one-eighth of the entire 
the shower probably 



before this disruption with that of Biela's comet, a 
substantial conformity is seen. Afterward, both comet 
and meteors underwent a radical change of longitude, 
and still the new position in longitude was the same for 
both comet and meteors. Comparison of right ascen- 
sion also gives the same results. 

This proves conclusively that the meteors were 
not separated from the comet until after its disrup- 
tion, and it follows as a corollary that the disintegra- 
tion of the comet is in progress, and that it will be ulti- 
mately dissipated ; which is further apparent from the 
fact that the comet was not visible at the computed 
periods of the return in 1859 and 1866. We are now one 
hundred million miles distant from where the comet 
ought to be. 

The meteoric showers will also gradually become 
less conspicuous, on the whole, although the earth may 
occasionally, as last November, pass through a denser 
portion. 

The prominence given at this meeting to astronomy 
and astronomical physics by the award of the Draper 
medal seemed to entitle these papers to precedence, 
leaving till next week the report of Hunt's paper on 
the Cowles electrical furnace, and its immense prac- 
tical value in the metallurgy of aluminum and other 
metals. 

Prof. Wolcott GHbbs was- elected Foreign Secretary 
in place of Alexander Agassiz, resigned. W. H. H. 



NIGHT SKY-APRIL AND MAY. 

BY RICHARD A. PROCTOR. 

The Great Bear,' Ursa Major, is now at its highest 
and nearly overhead, the pointers aiming downward 
from high up, slightly west of due north. A line from 
the Pole Star, a of the Little Bea.r, Ursa Minor, to 
the Guardians of the Pole, fi and y, is now in the 
position of the minute hand of a clock eight minutes 
after an hour. 

Below the Little Bear we find Cepheus low down to 
the east of north, and Cassiopeia low down to the west 
of north. Perseus, the Rescuer, is setting in the north- 
west ; the Camelopard is above, trying to get on his 
feet. 

The Charioteer, Auriga, with the bright Capella is 
nearing the northwestern horizon, followed by the 
Twins, Gemini, in the west. Further west and higher 
we find the Crab, Cancer, below which is the Little 
Dog, Canis Minor. 

The southwestern sky is very barren qf bright stars, 
Alfard, the heart of the Sea Serpent, Hydra, shining 
alone in a great blank space. Above the Sea Serpent's 
head we see the Sickle in the Lion, Leo, himself stretch- 
ing his tail to due south, very high up. Coma Bere- 
nices is close by, and the 
Hunting Dogs, CanesVena- 
tici, between Coma and 
the Great Bear. 

In the south, lower 
down, we find the Crow, 
Cormis, and the Cup, Cra- 
ter, on the Serpent's back ; 
the Virgin, Virgo, extend- 
ing in the mid-heavens 
from southeast to south, 
between the Lion's tail and 
the Crow. In the same 
direction, but low down, 
we find the head and body 
of the Centaur, Centaurus, 
supposed to have typified 
the patriarchal Noah. 

In the southeast the 
Scorpion's Heart has just 
risen, and between the 
head of Scorpio and the 
Virgin's robes we see the 
stars of the Scales, Libra. 

Due east, low down, is 
the Serpent Holder, Ophi- 
uchus, on his back — 'tis 
the customary attitude of 
heavenly bodies when ris- 
ing. The Serpent, Ser- 
pens, held by him is seen 
curving upward toward 
the Crown, Corona Bore- 
alis. The Serpent's head 
is due west, and above it 
we see the bright Arcturus, 
chief brilliant of the Herds- 
man, Bootes. 

In the northeast is Her- 
cules, his head close to the 
head of the Serpent Hold- 
er. Beneath his feet is the 
Lyre, Lyra, with the bril- 
liant Vega ; and the Swan, 
Cygnus, has already half 
risen above the northeast- 
ern horizon. 

Lastly, the Dragon, Dra- 
co, curves from between 
the pointers and the pole, 
round the Guardians to- 
ward Cepheus, and then retorts its head, with gleam- 
ing eyes (/? and y), toward the heel of Hercules. 

<i t i> 

magnetic Qualities of Iron. 
It is well known what an influence the quality of the 
iron in the field magnets has upoli the ultimate out- 
put in a dynamo, and a case in point is mentioned by 
Mr. Gisbert Kapp, showing how impossible it is to 
foretell accurately the performance of a dynamo unless 
the quality of the iron be exactly the same in the 
manufactured machine as the sample submitted. In 
the case of two machines manufactured for him, there 
was a difference of electro-motive force of 20 per cent 
between the two, although the machines were of exact- 
ly the same dimensions and treated in the same man- 
ner. It was imagined that in the first machine the 
iron magnets had not been sufficiently annealed, in 
consequence of the shortness of time allowed for the 
work. A second pair of field magnets were ordered 
and an extra time allowed for the work, the conse- 
quence being that 20 per cent, more electro-motive force 
was obtained. 

« in » 

Erratum. 
In Abernethy's keying clamp, illustrated on page 242, 
April 17, 1886, the slots shown in the cut should not ex- 
tend entirely through the jaws, as represented. They 
should be about half the depth of the jaws. 



At 9 O'clock: May .7 

At 8)4 O'clock: May.15 
At S O'clock; May.2Z 
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A CRATE FOE SHIPPING FRUITS, VEGETABLES, ETC. 

The illustration herewith shows a method of 
making a orate for the transportation of fruit, 
vegetables, etc., in such manner that, after use for 
the purpose for which it is designed, it may be 
taken down and folded up to occupy the least possi- 
ble space, to be returned to the original shipper. 
The crate is composed of side and end bars, which 
meet at the four angles, where they are. overlapped, 
and held in place by a long rod, which passes through 
the ends of the bars, being formed at one end with 
a head, and passing through a plate at the other, 
above which plate the rod is flattened out by riveting, 
so that displacement will be prevented. Upon either 




COLVILLE'S RETURN CRATE. 

end of each set of side bars there are cleats which 
serve as braces and as retaining cleats for the bot- 
tom and cover of the crate. In the longitudinal cen- 
ter of the crate there is also a partition formed by 
bars inserted and held in place by rods after the same 
manner as the crate is otherwise held together by 
the rods at the corners. In the illustration, one of 
the views is in perspective, showing the crate set up, 
while beneath is a representation of one of the sec- 
tions as it appears when unpacked, to be folded for 
return to the shipper. 

This invention has been patented by Mr. John Col- 
ville, of Brunswick, Ga. 



sides of the frame. Additional disks in sets of two 
or three are shown at the front and rear of the ma- 
chine. These are mounted on small shafts journaled 
in sliding frames which are connected with the main 
frame at diagonally opposite corners. These sliding 
frames are raised or depressed by means of levers 
capable of being locked in place by a spring catch 
on the draught pole. The action of the machine is 
to crush the lumps and clods, and at the same time 
cut them in pieces and pulverize the earth. 



Cattle Bones. 

The four feet of an ordinary ox will make a pint of 
neat's foot oil. Not a bone of any animal is thrown 
away. Many cattle's shin bones are shipped to Eng- 
land for the making of knife handles, where they bring 
$40 per ton. The thigh bones are the most valuable, be- 
ing worth $80 per ton for cutting into tooth-brush han- 
dles. The fore- leg bones are worth $30 per ton and are 
made into collar buttons, parasol handles, and jewelry, 
though sheeps' legs are the staple parasol handles. The 
water in which the bones are boiled is reduced to glue, 
and the dust which comes from sawing the bones is fed 
to cattle and poultry. 
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A SPRING FOR LUMBER WAGONS. 

A spring which is designed to have an easy move- 
ment with either light or heavy loads, and which can 
be readily placed on or removed from the vehicle, is 
shown in the accompanying illustration. It is com- 
posed of two convex members centrally united at their 
backs, each member being re-enforced with one, two, 
or more additional plates, as may be desired. The 
ends of the upper member of the spring have recesses 
which fit over the stakes of the bolster, thereby pre- 
venting any sidewise movement of the spring, but al- 
lowing a lengthwise expansion, while the ends of the 
lower member of the spring have downwardly extend- 
ing lugs, which ride on the upper edge of the bolster, 
and thus hold the spring in place. As the spring is not 
permanently fastened to the bolster, it can be easily 
and quickly removed from the vehicle. 



TWICK'S COMBINED LAND ROLLER AND CLOD CRUSHER. 

An improved land roller for breaking the lumps 
and clods of earth in a newly plowed field has re- 
cently been patented by Mr. Friedrich Twick, of 
Sheboygan, Wis. A rectangular frame, as shown in 
the perspective view of the machine, is attached to 
an ordinary draught pole, and has two parallel 
shafts journaled in its side pieces. A series of cutter 
disks, o*r colters, having sharp cutting edges separated 
by curved annular grooves, is mounted on each trans- 
verse shaft in such a manner that the cutting disks 
on one shaft pass into the grooves on the other, as 
shown in Fig. 2. Suitable washers are interposed 
between the end disks and the sides of the frame. 
Screw spindles with cross pieces or handles on their 
upper ends are mounted in standards projecting up- 
ward from the central portion of the side pieces of 
the frame, one on each side of the machine. These 




TWICK'S COMBINED LAND ROLLER AND CLOD CRUSHER. 

spindles pass through nuts formed as arms on the 
upper ends of side plates carrying the road wheels. 
Fig. 3 represents the details of this construction. 
Consequently, by turning the spindles, the frame can 
be raised or lowered in relation to the wheels, and 
the cutter disks lifted entirely above the ground, 
when going to and from the field, or adjusted to 
penetrate more or less deeply when the machine is 
in operation. The disks may, if desired, be placed 
at unequal distances above the ground on the two 
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The English " Parcels Post." 

The Railway News gives the new arrangements for 
the parcels post, which are to take effect May 1. The 
present maximum weight is seven pounds, which is to 
be increased to eleven pounds. The charges will be 
3d. for the first pound and lj^d. foreach pound or por- 
tion of a pound after the first, so that the charge for 
eleven pounds would be 18d., or 36 cents. There is also 
a provision for insurance up to a value of £10, at an 
additional charge of 2d. Postal arrangements of this 
kind here would tend to diminish the value of express 
stocks. 



AN ADJUSTABLE AUTOMATIC OIL CUP. 
The discharge, aperture in the bottom of the oil cup 
shown in the accompanying illustration is fitted with 
an adjustable valve and novel means for holding the 
valve in any position in which it may be ptaced. 
The cup has a threaded nipple for attachment to the 
guides of a locomotive or other mechanism with which 
it is to be used, and at the top of the opening of the 
nipple is formed a valve seat, the valve stem extending 
upward through a spider in the top of the cup. On 
this spider, and concentric with the stem of the valve, 
is formed an annular rim, on the upper edge of which 




EDELMANN'S VEHICLE SPRING. 

This invention has been patented by Mr. Adam Edel- 
mann, of Germantown, N. Y,, and application for 
further particulars in reference thereto should be ad- 
dressed to Mr. A. Week, East Camp, Columbia County, 

N. Y. 

—<«>«» 

Gold and Silver in the Arts. 

From a table recently prepared by the Director of 
the Mint, it appears that during the calendar year 
1883 a total of $14,459,464 worth of gold was utilized 
in the arts and manufactures of the United States. 
Of this amount, $7,905,163 was used in jewelry and 
watches ; $3,598,308 for watch cases ; $1,084,824 in gold 
leaf ; $827,000 for watch chains ; and the remainder in 
smaller sums for dental supplies, pens, instruments, 
plate, spectacles, chemicals, and jewelers' supplies. 
During the same period, a total of $5,556,530 worth of 
silver was utilized for similar purposes. Of this 
amount, $2,066,204 was used for plate ; $1,815,599 for 
watch cases ; $1,098,220 for jewelry and watches; and 
the remainder was divided among the other uses spe- 
cified for gold. The table is of considerable import- 
ance, for by giving the amount of gold and silver 
annually utilized in the arts, it permits an approxi- 
mate estimate of the available metallic currency of 
the country. 



MAHAN & ROSSETTER'S OIL CUP. 

are two inclined surfaces or cams, Ishown more in de- 
tail in the smaller view. The top of the valve spindle 
has a crossbar whose lower edge is V-shaped and rests 
upon the inclined cams ; when the crossbar is above 
the lower ends of the inclined cams, the valve will be 
on its seat, and when the crossbar is turned to cause it 
to ride upward, the valve will be raised, allowing the es- 
cape of oil. Notches are formed in one of the cams to 
hold the crossbar in such position as it may be desired 
to set the valve, and a spiral spring on the valve spin- 
dle holds it in place. 

This invention has been patented by Messrs. William 
A. Mahan and Charles Rossetter, of Marquette, Mich. 

m 1 » 1 » 

A SIMPLE FIRE ESCAPE. 

The device herewith illustrated, besides being a sim- 
ple one for use by individual householders, is intended 
also as a convenient appliance for the service of fire 
departments, in connection with hook and ladder com- 
panies, to facilitate the releasing of occupants from the 
upper floors of burning buildings. The fire escape 
proper consists of a car or basket, suspended from a 
ring which has a rope attached to it, by which the 
basket is raised and lowered, the rope passing over a 
roller or pulley on a shaft held in the window frame ; 
or, otherwise, the pulley over which the rope passes 
may be suspended by a suitable hook made fast within 
a window frame or other opening of an upper story. 
There is, in addition, a guide rope, made fast at the win- 
dow, and passing through lugs at the outer edge of the 
ring from which the basket is suspended, to be anchor- 
ed at the other end at a suitable distance from the 




^\\\^ 



USE'S FIRE ESCAPE. 



building. This escape can be operated by a person in 
the basket to reach or lower away from an upper 
story, or by one on the ground, the basket being raised 
and lowered as slowly or as quickly as desired. 

This invention has been patented by Mr. Augustus 
Use, of Evanston, Wyoming Territory. 

• < 1 t ) «. 

To remove candle grease from furniture without 
injuring the varnish, rub it off with a little warm water 
and a rag. 
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IMPROVED STEAM BOILER. 
The boiler shown in the accompanying engraving 
has an extensive heating surface, and is capable of 
standing high pressure. The water boxes or sections 
are formed of sheets of iron or steel, connected by short 
bolts and retained apart a short distance by strips at 
the edges, so as to form boxes of flat form, the space 
between the sides being about an inch. Any suitable 
number of these boxes are placed side by side with nar- 
row spaces between, and are connected by braces so as 
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COOPER'S IMPROVED STEAM BOILER. 

to form flues that terminate in a smokebox at the rear 
end of the boiler. Between the sections, a short dis- 
tance below the water line, are placed bars which ex- 
tend from the front plate to the smokebox, and are 
bent at the inner ends and extended upward to the top 
of the sections ; these bars prevent the flame from ris- 
ing too high between the sections. The interior boxes 
are cut out at the front end to form a firebox, the 
sides of which are formed by the outside boxes. Pipes 
connect the boxes with the steam dome ; the feed water 
pipe is connected with the rear lower ends of the 
boxes. It will be seen that this boiler has extensive 
heating surface compared with the body of water, and 
can be made to stand a high pressure. 

This invention has been patented by Mr. George 
H. Cooper, of New Westminster, British Columbia, 
Canada. 



A DOUBLE-LINE, AUTOMATIC CAR COUPLING. 

The top of the drawhead of the coupling herewith 
shown has a slot of sufficient size to allow the coupling 
hook to be readily inserted and removed through it, 
the hook having a short slot in its rear to receivea pin, 
by which it is secured in place, the pin being kept in 
position by a key or other suitable means, and so ar- 
ranged as to allow the coupling hook the necessary 
play. Fig. 1 is a perspective and Fig. 3 a sectional view 
of the couplings linked together. The coupler has two 
hooks upon its lower side, for which there are corre- 
sponding slots in the lower side of the drawhead, the 
rear hook being made so long that it will never be 
raised out of its slot when the coupler is in use. The 
forward side of the forward hook is inclined or rounded 
so that it will be raised by the contact of the coupling 
link of the opposite car when the cars are run together, 
to allow the link to pass this forward hook, which then 
drops back into place and the cars are coupled. The 
coupling hook has three bearing points besides the pin 
on which it works — an inclined seat at the forward end 
of the slot in the top of the drawhead and two inclined 
seats at the forward end of the two slots in the bottom 
of the drawhead. With this construction, each draw- 
head is permanently provided with a coupling link, the 
inner end of which is held by the rear hook ; and when 
two cars are run together, the draught strain will be 
sustained by two independent links, either of which is 
intended to be sufficiently strong for use should the 
other be broken, while, should both be broken, the cars 
can be coupled by an ordinary coupling link, and the 
coupling still be automatic. 

This invention has been patented by Messrs. William 
H. Adams, James D. Felthousen, and Albert Lawten- 
slager, of Albany, N. Y., and is an improvement on a 
former patented invention of the same inventors. For 
further particulars in reference thereto address Mr. 
Albert Lawtenslager, 71 North Pearl Street, Albany, 

N. Y. 

•♦ < » > *■ 

CONSTRUCTION OF TORPEDO BOATS. 

The construction of torpedo boats is an industry of 
very recent growth. It is one, however, which has of late 
attracted much attention, in consequence of the rapid 
increase in the number of such vessels in foreign navies, 
and the very few in our own. We are glad this de- 
ficiency is being fast put an end to ; the British Gov- 
ernment having in the course of construction at the 
present time no less than fifty thoroughly serviceable 
first-class, sea-going torpedo boats, all of which will be 
completed in the course of this year. 

Among the most celebrated constructors are Messrs. 



Yarrow & Co., who, during the last few years, have 
supplied nearly every country in the world with boats 
of this type ; and the British Government at the time 
of the Russian scare last spring contracted with them for 
the supply of twenty-four, which are now fast approach- 
ing completion. In addition to these, Messrs. Yarrow 
& Co. are building similar vessels for the Spanish, 
Austrian, Dutch, Italian, Japanese, Portuguese, and 
Chilian Governments ; and at the present moment their 
works represent a scene of the greatest possible activity 




AN IMPROVED CAR COUPLING. 

— a very pleasant contrast with the general depression 
of trade in other parts of the country. 

In these works, not only are the vessels themselves 
constructed from the very commencement, but also the 
machinery for propelling them, giving employment to 
over 1,200 men. 

To give some idea of the amount of material which 
enters into the construction of a torpedo boat, it may 
be mentioned that the bars forming the skeleton work 
of the hull, if laid out in a continuous line, would ex- 
tend for a length of over two miles, all of which has to 
be bent into shape, punched, and fitted up in its place, 
to which framework the outside skin plating of the hull 
is attached. 

The longitudinal section represents probably the most 
interesting torpedo boat ever constructed, and shows 
very clearly what the internal arrangements of such a 







TRAINING THE HULL. 



PUTTING A SKIN PLATING AT THE BOW. 



SHEARING A SKIN PLATING. 



FORGING STEEL SCREW PROPELLER. 





f 




BORING OUT SCREW PROPELLER. 



VIEW OF MESSRS. YARROW & CO.'s WORKS FROM THE RIVER THAMES. 



VIEW OF BOW, SHOWING WHITEHEAD TORPEDO 
BEING DISCHARGED. 




SECTION, SHOWING THE INTERIOR OF A YARROW TORPEDO BOAT. 

CONSTRUCTION OF TORPEDO BOATS AT YARROW & CO.'S WORKS LONDON. 
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craft are like. In the bow are two tubes, into which, 
it will be seen, the Whitehead torpedoes are placed. 
They are ejected from these tubes at the required 
moment by the officer in charge, which is done by 
means of either compressed air or gunpowder. Aft of 
the torpedo compartment are the commander's and 
officers' cabins, next to which come the boiler and en- 
gines. We may here remark that the stokehole is 
sealed down air tight, no ingress or egress being per- 
mitted, and air is pumped into it by means of a steam 
ventilator, so that the men who are firing the boiler 
are actually at work under a pressure of air. Aft of the 
machinery compartment there is the crew space and 
petty officers' cabin. On deck will be seen two con- 
ning towers — one forward of the funnels, which is for 
use in time of war ; the other, on deck amidships, being 
in a more suitable position for navigating when cruis- 
ing about. ■ The special interest that attaches itself to 
the torpedo boat represented by the sectional view is 
due to its unprecedented speed, which, on recent trials, 
was shown to be 27)£ miles an hour. It may here be 
mentioned that when goin^ full speed the boiler 
consumes no less than 1% tons of coal per hour, evapo- 
rating water at the rate of one ton every four to five 
minutes, the engines developing over 1,200 horse power. 
— Illustrated London News. 



Concrete as a Fireproof Material. 

The engine works of the Barrow Shipbuilding 
Company, only lately restarted, are largely constructed 
of stone, and except in connection with the roof, 
pattern makers' floor, brass finishers 1 department, 
stores, and the gates, there is little or no wood, and 
yet stone it appears is not a good fire-resisting 
material and the best of it cracks, while iron exposed 
to a fierce flame buckles and twists and is soon prac- 
tically destroyed. Properly made concrete, however, 
successfully resists fire, and when iron beams or joists 
are embedded in it, they are well protected. It is 
now possible to construct large buildings entirely of 
concrete, although for roofing it is not perhaps always 
successful ; but for walls and floors it is eminently 
suitable, while its use for foundations, is widely 
known — for this latter purpose six parts of ballast, 
one of sand, and one of Portland cement makes a con- 
crete good enough for any kind of foundation. When 
great care is taken in making concrete for walls, these 
can be one-fifth less in thickness than brickwork. 
For flooring, concrete has successfully stood the test, 
especially in the North of England, and there is a 
large warehouse in Sunderland which has no less than 
1,800 tons of cement concrete in its floors. These were 
made of slabs, some being as large as 21 ft. by 12 ft. 
6 in. and 13 in. thick — four parts of hard broken brick 
to one of Portland cement being used ; and the iron 
girders were thoroughly embedded on all sides, 
except under the bottom flange. After six years these 
floors stand quite unshaken, and although there have 
been two or three serious fires, no damage has yet 
been done to the building itself. Care was taken 
to see that the cement used was not below 700 lb. tensile 
strength per square inch. 



A Cheap Camera. 

A good substitute for a more expensive camera 
lucida for the microscope can be made as -follows: 
Cut a piece of thin metal, brass or copper (or even 
tin will do), into the form of a letter L. After smooth- 
ing the edges, bend one limb into an inclosed band, 
to clasp the end of the eyepiece after the cap is re- 
moved. Clasp the other limb, near its 
juncture with the ring, with a pair of 
pliers, and twist it on its own axis through 
an angle of 90". On the outer end bend a 
cockeye to hold a piece of wood, in the end 
of which make a slight split and insert the 
edge of a cover glass to serve as a mirror. 
Of course, both the image and the pencil 
point are seen by looking through the glass — 
the former by reflected, and the latter by 
transmitted light. The light reflected is 
sufficient to give good definition when ordi- 
nary powers are used. In this way, each 
member of a class can easily make a camera 
for himself. — Botanical Gazette. 



SIMPLE MATCH THICK. 

To lift three matches by means of one, it is neces- 
sary to make an incision in the end of a match and 
insert the pointed end of a second match into this 
incision. Place them on the table with a third 
match resting against them for a support, as shown at 
the left of the figure. Then present a match to any 
one who may be looking on, and ask them to raise the 
three together by means of the match in the hand. 

The solution is given at the right of the figure. 

Bear lightly against the two matches that are joined 
untilthe third falls against the one held in the 
hand. Then raise it, and all three will be lifted to- 
gether. 

Although this trick, which we find described in a 




A SIMPLE MATCH TRICF. 

French paper, Le Chercheur, is probably as ancient as 
the art of making matches, our juvenile readers may 
find it of interest, and possibly it may afford them a 
half hour's amusement at recess time. 



Heat Developed by Various Systems of Lighting, 

In the Zeitschrift fur Elektroteohnik, Mr. Wilhelm 
Penkert gives the following as the results of his experi- 
ments on the amount of heat emitted by various kinds 
of lights during one hour : 

INCANDESCENT LAMPS. 

Siemens & Halske 427units. 

Edison 355 " 

Swan 430 " 

GAS BURNERS. 

Siemens recuperator 1,500 units. 

Argand burner 4,860 " 

'Two-light burner 12,150 " 

KEROSENE. 

Hound wick 3,360 units. 

Flat wick.... 7,200 " 

MISCELLANEOUS. 

Carcel lamp 4,200 units. 

Paraffine candle 9,200 " 

Spermaceti candle 7,960 " 

Wax candle 7,960 " 

Stearme candle 8,940 " 

Tallow candle 9,700 " 
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A HOME-MADE PRINTING PRESS. 
"Faust," in the Amateur, of London, gives the 
drawings and details for building a press capable of 
printing a sheet 8 x 10 in. , and which is of a strength 
and solidity sufficient to give a good impression. Figs. 
1 and 2 show sections of frame; Fig. 3, pieces for giving 
strength to top of platen ; Fig. 4, carriage, with its hing- 
ing; Fig. 5, front and end elevation (A and B) of im- 
pression roller, so made as to form with its handle an 
eccentric lever ; Figs. 6 and 7, perspective and end 
views of press. The pieces for frame, drawer, guides, 
etc., are of clean yellow deal, well seasoned and free 



Council of Engineering Societies on National 
Public Works. 

The organization now includes twenty-one engi- 
neering societies, representing a total membership of 
about 2,600. It was resolved at the last meeting that 
the organization should be called the Council of En- 
gineering Societies on National Public Works, and 
that its object should be to promote an improved 
system of national public works. In making the 
Council permanent, a president, vice-president, and 
executive board of seven members were chosen, and 
it was decided that its membership should consist of 
the committees on public work of the various engi- 
neering societies throughout the United States, and 
as associates, with all the privileges except that of 
voting, any engineers interested in the development 
of a national policy. The organization has already 
enlisted the interest of many of the most prominent 
American engineers, and promises to make itself felt 
in influencing the future engineering work of the 
Government. Sub-committees of one member were 
appointed to gather information in regard to the or- 
ganization and conduct of the public works of the 
United States, France, Italy, Austria, Great Britain, 
and Canada. These results will be published from 
time to time, and a strong effort made to secure pub- 
lic co-operation. A committee was also appointed 
upbn legislative information. It is believed that the 
best informed members of Congress appreciate the 
fact that the time has come for a radical change in 
the administration of the internal improvements 
made by the Government, and that instead of the 
highly diversified schemes now brought before Con- 
gress and the River and Harbor Committee of the 
House, through influences eminently local, there 
should be a board of public works, under, probably, 
the Treasury Department, which should discuss 
and thoroughly digest all these proposed plans^bef ore 
they are submitted to Congress. Such a board would 
operate in very much the same manner as the pres- 
ent Lighthouse Board, whose suggestions are always re- 
ceived with respect and are usually carried out. Some 
of the members of the Council do not feel that the 
time has quite come when it would be advisable to 
approach the members of Congress with such a pro- 
position, but they all agree that the necessary in- 
formation should be collected with as little delay as 
possible, and that the proper time for presenting the 
results of this investigation in a bill before Congress 
cannot be far distant. There is at present a mani- 
fest disposition on the part of the people to enlarge 
the functions of Government, and to give it the 
power to do for the nation many things which were 
formerly left to individual enterprise. So long as the 
conduct of public affairs can be kept in the hands 
of honest and disinterested representatives of the 
best element of the people, this tendency is to be 
warmly encouraged. If the Council of Engineers suc- 
ceed in framing a wiser policy for the national works, 
we shall hope that these same advisers will be 
tempted to improve, through legislative enactment, 
the administration of some of those larger enterprises, 
such as transportation and communication, upon 
which the interests of the people are so greatly de- 
pendent. 
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A. S. TON ROCHAW. 



There are two things in Venice that I have 
never been able to make out : How do they build a 
house, and how do they put out a fire ? Building 
materials, of course, can be procured, and there is 
certainly no want of water. But where is the ground 
on which firemen or builders can take their stand ? 
Even for the commonest repairs of houses three or 
four stories high, in streets only five or six feet 
wide, some plan must be adopted of which I have no 
conception. Two or three beams, half a hundred 
building stones, and a hod of mortar would block up 
the street, and interrupt the traffic of a whole quar- 
ter. — Architect, 



A HOME-MADE PRINTING PRESS. 

from knots, while the platen, bed, and sides and ends 
of carriage are made of mahogany. The manner of 
making a platen here shown insures its being almost as 
rigid as if it were made of cast iron. The turning of the 
impression roller must be looked after with care, to be 
sure that the two pins just off the center at the ends, 
on which the roller turns, are absolutely in line with 
each other. The press will be greatly improved in ap- 
pearance and its durability will be increased by a 
thorough coating with a spirit varnish. It is estimated 
that the cost of the materials for such a press will not 
exceed from |2.50 to $3. 



Tonnage of the Tehuantepec Ship Railway. 

The wise man who is about to build, first sits down 
and counts the cost, and, if he is an engineer, he adds 
to this calculation what the returns of the invest- 
ment will probably be, that is, what there is to justify 
the cost. In the transisthmian ship railway, the 
cost has been very carefully estimated, and 
the other side of the equation, the returns, 
has received not less thoughtful considera- 
tion. During the year 1879, the total ton- 
nage of the vessels which were entered and 
cleared from the Isthmus of Panama, and 
from such Atlantic and Pacific ports as in- 
dicated the doubling of Cape Horn, 
amounted to 2,038,386 tons. In 1885, this 
had increased to 4,518,934 tons, a gain of 54 
per cent. At th& same rate of increase, the 
tonnage for 1890,^the date of the completion 
jlway, would be about 
is calculated that the 
^onnage which would be 
g; the two oceans by a 
d at least amount to 
100 tons. This would give a total 
tonnage for the first year of the railway 
of over 7,000,000 tons, provided that the vessels en- 
gaged in this trade chose a short land carriage in 
preferen^jfto the entire or partial circumnavigation 
of a corranent or to the reshipment of their cargoes 
at the Isthmus, which is not an unnatural supposi- 
tion. It is difficult to estimate the increased growth 
of commerce which would result from such stimulus. 
The tonnage on the Suez Canal increased nearly 400 
per cent from 1872 to 1883, and at Tehuantepec the in- 
crease would be scarcely less, as the indications all 
point to a marked development of the commerce of 
the tributary countries. 
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(Sorrespandence. 



A Correction. 

To the Editor of the Scientific American: 

Will you permit me to make a correction of an 
erroneous statement in my short notice of our Geo- 
logical Hall in your last issue ? It has arisen through 
an elision of the MS., and leaves an impression quite 
the reverse of the meaning intended. 

Trilobite is a name applied to this class of Crustacea, 
not from their sectional division into glabella, thoracic 
segments, and pygidium, but from the presence of a 
trilobed character extended through all these parts, 
from the tail to the head — a longitudinal or length- 
wise, not a transverse, feature. L. P. Gratacap. 
American Museum of Natural History. 



Frozen Petrol enm for Steamers, 

To the Editor of the Scientific American : 

It seems to me the question of fuel for steamers — I mean 
the substitution of petroleum for coal — can easily be 
solved. The drawback to petroleum is its liquid nature 
and consequent danger of listing. If petroleum be 
turned from a liquid into frozen bricks of any desired 
size, the objection disappears. It can then be packed 
as safely as coal, even more so. Small tanks heated by 
steam can be provided to feed the furnace burners, and 
into these tanks may also run pipes from the bunkers 
to carry away all leakage from thawing. In this man- 
ner, frozen petroleum can be carried by a steamer that 
will furnish considerably more fuel for the space occu- 
pied than the same bulk of coal. I think that the cost 
of petroleum in this form would also be a great saving 
on the present fuel. 

E. F. De Celis, Editor La Cronica. 
Los Angeles, Cal., April 10, 1886. 




A DETACHABLE BILLIARD CUE TIP. 
This tip for a billiard cue is composed of layers of 
leather or other suitable material, in which is secured 
a bushing which serves as a means of uniting the lay- 
ers, and which may be used with or without glue or 
cement. The tip is united to the cue 
by a fixed screw, which remains in the 
end of the cue when the tip is re- 
moved, the bushing remaining in the 
tip. By this arrangement an injured 
or worn tip may be readily replaced 
by a new one, and tips may be chang- 
ed from one cue to another to suit 
different players, who may thus easily 
detach and keep separately the tips of private cues. 
This invention has been patented by Mr. John A. 
Tracy, of Weston, W. Va. 

— < t > 1 ■ 

The Tornado at St. Cloud. 

BY H. C. IIOVEY. 

Minnesota has had more gratuitous advertising lately 
than was desirable ; and the evil has been increased 
by the habit of styling tornadoes by the larger name 
of cyclones. There are points of resemblance, such as 
the fact that both move vertically around an advanc- 
ing center, the motion being from right to left, or in a 
direction opposite to that of the hands of a watch, and 
both are violent agents of destruction and objects of 
dread. But there is also a marked difference between 
the phenomena. The true cyclone starts with a diam- 
eter of from 50 to 300 miles, spreading as it advances to 
one of from 500 to 3,000 miles. Its usual birthplace is 
amid the tropics, and its fury is exhausted before it 
reaches this more northern realm. Moving over a large 
body of water, it piles up mighty tidal waves that fin- 
ally inundate the land. The tornado, on the other 
hand, is purely a local affair, originating in some col- 
lision of opposing storm currents, assuming a funnel- 
shaped form, its tail now touching and then rebound- 
ing from the earth, and again sweeping along over it 
like a huge wet blanket, but its greatest diameter rarely 
exceeding 500 yards. Thus it proceeds in a serpentine 
way for from a few rods to 25 or 30 miles, when it 
bursts in some sort of local storm of rain or hail. 
Should it strike the water, it then becomes a water- 
spout, as was demonstrated in the case of a tornado in 
1883, that swept out of Wisconsin upon Lake Michigan, 
causing a great commotion there and lifting a column 
of water some 300 feet high. 

Several notable tornadoes have ravaged the North- 
west during the last ten years, among which may be 
mentioned those at Hazel Green, Wis., in June, 1877 ; 
at Mankato, Minn., in June, 1880 ; at Faribault, Minn., 
in June, 1881 ; at New Ulm, Minn., at Grinnell, Iowa, 
at Racine, Wis., in 1883 ; at Rochester, Minn., in the 
:ame year ; and at several other localities. But it 
.jhould be remembered that there have likewise been 
many storms and tornadoes in other parts of the 
United States, as appears from the researches made by 
Lieut. Finley, whose unique book, bearing the title of 
" Six Hundred Tornadoes," will give the needed in- 
formation, together with the supplementary observa- 
tions made by the same authority. 

The universal opinion, however, seems to be that 
none of the long list exceeds in its destructive energy or 
terrible manifestations the tornado of St. Cloud and 
Sauk Rapids, Minn., that took place on April 14, 



1886, and of which the writer had the opportunity to 
make special observations, at Jeast so far as the effects 
were concerned. Being on the outskirts of the storm, 
I only saw the massing of black clouds, followed by a 
spiteful hail, many of the stones measuring more than 
an inch in diameter ; but on a subsequent day I visited 
the locality, making inquiries of eye-witnesses, and 
following the tornado's track myself for several miles, 
and noting its varied effects. 

During the day a remarkably high temperature had 
prevailed for the season, the mercury rising as high as 
80 deg., and the air was sultry and oppressive. At 3 
P. M. observers saw dark banks of struggling clouds 
overhanging the ridge that in ancient times used to be 
the river limit, and there were apprehensions of im- 
pending danger. Suddenly the clouds began to re- 
volve, while sharp points shot downward, until a 
whirling funnel-shaped mass was formed above a basin 
amid the hills, that seems to have furnished the cradle 
for the ensuing tornado. Its first condition was un- 
doubtedly that of a simple whirlwind, having a dia- 
meter of about 1,000 feet, which uprooted or twisted off 
nearly every tree in its circle, overturned the monu- 
ments in the adjoining Masonic cemetery, and tore up 
the bowlders from the ground. Thence it moved 
slowly and majestically along, at the rate of about 12 or 
15 miles an hour, but with an inconceivably rapid 
rotary motion upon its vertical axis, confining itself 
for some distance to a path hardly more than 150 feet 
wide. The pyrotechnic display of flaming colors 
against a background of sooty blackness was very im- 
pressive and wonderful. Hundreds of people took 
timely warning and got out of the road of the moving 
column of cloud, whose general trend was toward the 
northeast. Having wrecked the Catholic church on 
Calvary Hill, and also several farmhouses, it entered a 
portion of the city of St. Cloud mainly occupied by 
foreigners, whose frame cottages were strewn over the 
plain indiscriminately, leaving nothing but the cellars 
to mark the site of the houses. 

I noticed but one exception to this general work of 
complete demolition, and that was of a house that had 
been whirled about end for end and left on its founda- 
tion as a wreck. Reaching the freight depot of the Mani- 
toba R.R., the wind tore that to pieces, overturned the 
long lines of freight cars, carried the trucks away, and 
even in places wrenched the iron rails from the ties. In 
one instance the trucks were blown from underneath a 
car, dropping the latter on the track where it was left. 
By a merciful exemption, the hospital of St. Benedict 
was spared, although the houses in its vicinity were 
taken. The tornado left the city limits near the resi- 
dence of Lieut.-Gov. Gilman, tearing away his fences 
and killing his horses. The total loss of life in St. 
Cloud was 22 individuals, mostly women and children, 
besides 40 or 50 more or less injured ; and the total loss 
of property was $87,395, of which amount $50,000 fell 
to the share of the Manitoba R.R., while the remainder 
was divided among 64 sufferers and their families, thus 
rendered homeless. From these figures it will be seen 
that the dwellings were not of an expensive sort, and 
will readily be rebuilt by the generosity of contributors. 

The tornado struck the Mississippi River at a point 
opposite the village of Sauk Rapids, and fishermen 
who were in full view of the crossing aver that for a 
few moments the bed of the river was swept dry ; and 
in corroboration of this remarkable statement they 
showed me a wide marshy spot where no water had 
been before this event took place ! Two spans were 
torn away from the substantial wagon bridge below 
the rapids, one span being hurled up stream and the 
other down it by the rotary motion of the blast ; and 
great blocks of granite being also torn bodily out from 
the piers. The large flour mill near the bridge was 
leveled. The depot of the Northern Pacific R.R. was 
demolished, and the central portion of the village itself 
was then attacked with the greatest violence. Being 
the county seat, the court-house was located here, a 
substantial structure, of which only the vault, six iron 
safes, and the calaboose were left — the latter turned 
upside down. A nne new schoolhouse, costing $15,000, 
was completely swept away. The Episcopal church 
was so utterly removed that the sole relic thus far 
found is a battered communion plate. The floor of 
the large skating-rink is all that remains of that struc- 
ture. Stores, hotels, a brewery, and four-fifths of the 
residences in the village were scattered as rubbish 
along the hillsides, or borne away for miles through 
the air. The caprice of the storm was shown here and 
there. The lower story of one house was removed to 
parts unknown, while the upper story was left on the 
foundation below. A large barn containing twenty 
mules was demolished, but the mules escaped without 
a scatch. A woman was lifted from her chair, carried 
over the walls of her roofless dwelling, and deposited 
in a thicket of scrub oaks several rods distant. A man 
told me that, after getting his family into the cellar, 
he thought he would watch the storm for a moment ; 
but being caught by it, he seized hold of the roots of a 
tree, and was flopped up and down, as a carpet that is 
being shaken, but escaped without serious injury. An 
iron safe was carried by the wind completely across the 
street, and left there as a monument of aerial energy ! 



The number of the killed at Sauk Rapids was 39, and 
about 100 were injured more or less. The fatal blows 
seemed to be of two kinds, either contusion about the 
head or stabbing .by the lance-like splinters of boards 
whirled through the air. Many had their limbs broken 
by falling timbers and other heavy objects. Of suffer- 
ers still living, several are in a critical condition and 
may not survive. It is an instructive fact that, of 
those who had the presence of mind to take refuge in 
cellars, on hearing the roar of the approaching tornado, 
only one, so far as I could learn, fell a victim to its 
fury — a boy who was crushed by falling masonry in 
a part of the cellar farthest from the storm. I exam- 
ined nearly every cellar in the village over which the 
storm had passed, and found that the portion nearest 
its direction of approach was free from rubbish, and 
would no doubt have proved to be a safe refuge. 

An appraisement committee say that the total num- 
ber of houses destroyed at Sauk Rapids, not includ- 
ing sheds and barns, was 109, and the total value of 
property destroyed was more than $290,000. 

One of the saddest of the many tragedies marking 
this wide disaster took place at a farmhouse in the 
country, about sixteen miles north of Sauk Rapids, 
where a wedding party of thirty were assembled. The 
ceremony was just concluded, and the officiating 
clergyman was offering prayer, when the building was 
struck by the tornado. The bridegroom was killed 
outright, as were also fifteen others ; seven more vic- 
tims have since died, and only one of the company es- 
caped severe injury of some kind. 

Following the tornado's track through the forest, I 
was interested in observing that the scrub oaks had 
in so many instances resisted successfully the onslaught 
that had leveled larger and nobler trees. Their 
branches were grotesquely laden with torn garments, 
scraps of roofing, fragments of boards, articles of fur- 
niture, and other objects. This display was observa- 
ble for miles. The depot sign " Sauk Rapids " was 
carried to a locality nine miles distant. A plank 14 
inches wide and 12 feet long was transported 18 miles. 
A hunter 28 miles north of the village told me that 
he saw a black cloud approaching, from which he took 
refuge. But it did no further harm than to shower 
down bits of boards, lathing, torn books, etc. He 
picked up a ledger which was identified as belonging 
to the clerk of the county court. 

I had excellent opportunity of noting, in a large open 
field, the proofs that the tornado traveled in a serpen- 
tine path, and with rapid rotation on its axis. Along 
the right hand of the general track, the boards and 
other fragments of houses, and the overturned trees, 
were all disposed so as to point forward and inward 
toward the line of march. Those along the left-hand 
side were invariably pointed backward and away from 
that line. Many Large splinters were driven into the- 
ground so firmly that, using all my strength, I could 
not pull them out again. A farmhouse standing near 
the left-hand margin of the irack had its right side 
intact, while on the left or outward side the windows 
were all broken in, and the walls and roof were pierced 
by numerous plinters. Estimates have een made as 
to the rate of the" rotary motion that could drive 
timbers deep into the soil and hat could send a 
splintered joist, like a huge javelin, completely 
through the roof of a dwelling, but I know of no satis- 
factory mode of calculation. 

Putting together the testimony of various observers 
stationed at different points, the width of the tornado's 
track musthave varied from 100 to 1,000 feet; ts entire 
duration must have been rather less than one hour, 
lingering but a few moments in any one locality ; and 
the entire distance traversed by it, from the starting 
point southeast of St. Cloud to the point where it burst 
in a heavy rainfall, considerably northeast of Rice's 
Station, was about thirty-five or forty miles. The 
total loss of life thus far reported from all points was 
about ninety individuals, and about twice that num- 
ber injured. The sum total of property destroyed 
could not have been less than $400,000. 



Trees in the Valley of Mexico. 

A contract was lately concluded by the Mexican 
Government with Mr. Oscar Droege, to plant 2,000,000 
trees in the Valley of Mexico, within four years. The 
trees specified are chiefly ash, poplar, acacia, and moun- 
tain cedar, with a sufficient margin for miscellaneous 
kinds, according to special conditions of site and 
climate ; and the arrangements contemplate the 
formation of national nurseries in which the study of 
scientific forestry may be pursued on a footing in some 
degree commensurate with its importance. The valley 
was densely wooded in the time of Montezuma, when 
Cortez and the Spaniards entered the country. But 
the Spaniards burnt off and destroyed the timber. 



An article on the usefulness of patents, taken from 
the Boston Advertiser^ will be found on another page. 
It is well worth reading by every one, and we espe- 
cially commend it to the attention of our legislators 
when considering the various bills pertaining to pa- 
tents now before Congress. 
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Barbados. 

The island of Barbados is the most densely popu- 
lated part of the earth. This island, with an area of 
106,600 acres, contains a population of over 175,000 
souls, that is to say, an average of no less than 1,054 
people to each of its 166 square miles of territory. The 
Chinese province of Keang-su, which was at one time 
ignorantly imagined to be the most uncomfortably 
crowded district under the sun, contains but 850 moon- 
eyed Cetestials to the square mile, while East Flanders, 
in Belgium, the most thickly populated neighborhood 
in Europe, can boast of only 705 inhabitants to the 
square mile. Coming nearer home, Westchester Co., 
New York, with a territory three times as large, has 
only four-sevenths as many people as are packed upon 
this thronged, man-ridden Caribbee island. If the 
Empire State were as thickly settled as Barbados, it 
would boast a population of 00,000,000. Of the 175,000 
souls in this island, 9 per cent are whites and 91 per 
cent are blacks or of mixed blood. 



A SMALL CONDENSING ENGINE AND BOILER. 
The engine and boiler, illustrated herewith are de- 
signed for use in small workshops, rural residences, etc. 
Mr. Pifre, the maker, has designed the boiler so that 
it only requires an occasional supply of fuel, and the 
steam is condensed to return the water to the boiler- 
The principle adopted for firing the boiler is that of a 
cupola, or a slow combustion stove, having a column of 
fuel which burns away at the bottom and allows the 
remainder gradually to descend The boiler is placed 



■ hi ► 



mistakes of Life. 

Somebody has condensed the mistakes of life, and ar- 
rived at the conclusion that there are fourteen of them. 
Most people would say, if they told the truth, that 
there was no limit to the mistakes of life; that they 
were like the drops in the ocean or the sands of the 
shore iu number, but it is well to be accurate. Here, 
then, are fourteen great mistakes : " It is a great mis- 
take to set up our own standard of right and wrong, 
and judge people accordingly ; to measure the enjoy 
ment of others by our own ; to expect uniformity of 
opinion in this world : to look for judgment and expe- 
rience in youth ; to endeavor to mould all dispositions 
alike ; to yield to immaterial trifles ; to look for perfec- 
tion in our own actions ; to worry ourselves and others 
with what eannot be remedied ; not to alleviate all 
that needs alleviation as far as lies in our pewer ; 
not to make allowances for the infirmities of others ; to 
consider everything impossible that we cannot per- 
form ; to believe only what our iinite minds can grasp ; 
to expect to be able to understand everything. 




IMPROVED CONCRETE MAKING MACHINE. 

The Carey-Latham machine consists essentially of an 
arrangement of elevator or dredger buckets, a cement 
hopper, and a mixing cylinder. The sand and ballast 
are gathered by the buckets and delivered to the mix- 
ing cylinder — the proportion of sand to ballast being 
regulated by the number or capacity of the buckets 
employed. The cement ar lime is fed from the hopper 
by an archimedean screw, the pitch or speed of which 
can be adjusted to suit the quantity required to be de- 
livered in proportion to the sand and ballast. 
• The cement is delivered, says Engineering, in a con 
tinuous stream, and together with the load and bal- 
last, which are fed in by the dredger buckets, is passed 
to the revolving cylinders, where the whole becomes 
intimately mixed in the dry state. By the time the 
materials have arrived at about the middle of the mix- 
ing cylinder they have become thoroughly amalgamat- 
ed, and water is then admitted 
in the requisite quantity by 
means of a perforated hollow 
shaft, around which the cylinder 
involves. The operation of wet 
mixing is then performed, and 
the camplete concrete is deliv- 
ered continuously from the open 
end of the cylinder. An import- 
ant feature of the machine is the 
arrangement of mixing blades, 
which revolve in the same direc- 
tion as the cylinder, but at a 
slightly different speed ; this has 
the eifect of increasing the stir- 
ring or mixing action, and over- 
comes a difficulty which was 
found to exist by the setting of 
the cement when fixed blades 
were employed. The blades in 
moving at a quicker speed con- 
stantly change their position 
with respect to the inside of the 
cylinder, so that no cement can 
accumulate and set upon them. 
The cylinder is horizontal, but 
as the blades are of a curved or 

screw-like form, the materials are lifted and tumbled 
over and over, and at the same time forced toward the 
open end of the cylinder. 

At the Newhaven Harbor Works, two of Carey & 
Latham's machines have been employed in making 
over one million tons of concrete ; but numerous im- 
provements have since been effected in them, and the 
machine we illustrate differs in several material points 
from the former pattern. It is now constructed in 
various sizes suitable for making five to seventy cubic 
yards per hour, and we understand Messrs. Ingrey, 
Poore & Latham, London, have supplied several of 2t 
yards and 70 yards capacity to some of our large con 
tractors. 



A SMALL CONDENSING ENGINE AND BOILER. 

on the same baseplate as the engine, and is composed 
of an outer shell with an internal cylindrical firebox, 
standing upon an ashpit cast with the foundation 
plate, which is provided with slides for regulating the 
air supply. The lower part of the firebox contains a 
number of vertical water tubes ranged round the cir- 
cumference and jointed with bends to the firebox 
shell. F0rthesmallsi7.es, from )4 to 1 horse power, the 
firebox has the same diameter from top to bottom of 
the outer shell, leaving an annular steam and water 
space in which the circulation of the water is promoted 
by the water tubes. Into the upper part of the fire- 
box a cylindrical filling chute is inserted, which reaches 
to about the middle of the firebox. Above the fire- 
box and round the upper part of the filling cylinder 



boiler, and the filling chute is riveted to its top, a num- 
ber of tubes being inserted between the annular fire- 
box top and the top of the boiler. 

The engine is of the steam-hammer type, and pos- 
sesses no peculiar features, except that the cylinder, 
piston, and slide valve are made of bronze, so as ta re- 
quire no lubricant besides the steam. It is fitted with 
a governor and a feed pump driven by an eccentric. 
The steam, on escaping from the cylinder, is passed 
through a condenser, which is placed out of the way 
against a wall, and consists of two concentric pipes. 
The steam passes through the inner pipe, while in the 
annular space water circulates in the opposite direction 
to the How of steam, a reservoir in which the water can 
cool itself again being, of course, required for this pur- 
pose where there is no available cheap supply which 
can be allowed to run to waste. The condensed water 
Hows into a cistern, from which the feed pump draws. 
The safety valve on the boiler also discharges into the 
condensing pipe. 

These small motors are very cleanly, according to the 
Mechanical Wtrld, of London, there being no con- 
tinual firing with a shovel, and they are intended to be 
especially useful for those who desire small powers in- 
termittently. 




IMPROVED CONCRETE MAKING MACHINE. 

there is a smokebox with a lateral pipe to the chim- 
ney. Coke or charcoal is used as fuel, and the entire 
lower part of the firebox and the chute are filled with 
the same. The coke burns in the fire box and the com- 
bustion gases pass through the annular space between 
the firebox and the filling chute. In proportion as the 
fuel on the grate is consumed, the column of coke 
sinks down, and at sufficiently long intervals the chute 
is filled again to the top. This does not interfere with 
the combustion, which can be regulated by the slides 
on the ashpit and a damper in the chimney pipe, and 
the evaporation when once adjusted proceeds very 
regularly. For powers above one horse, the firebox 
reaches only to about the middle of the height of the 



French Shoes. 

The following is from special reports which have just 
been made to the Government at Washington by the 
consuls and commercial agents of the United States : 
The French have peculiar tastes, and believe that 
their shoes are inimitable in material, workmanship, 
and, above all, in style. Take, for instance, their 
ladies' dress slipper, the distinguishing features of 
which are the pointed toe and a high heel, sloping from 
the place wliere the heel helongs to the center of the 
foot. This peculiar structure is extended totheirwalk- 
ing shoes, and it is a sad fact thatthey have been sent 
in countless numbers to America and other countries, 
and have been readily sold, when to the casual ob- 
server they would simply appear to he refined instru- 
ments of torture. Wooden shoes and wooden sole.i, 
cardboard and straw soles, with prunella and cloth 
uppers, are cheaply manufactured, and find favor 
among the working classes. The French have pos- 
sessed themselves of the secret of cheap manufactur- 
ing, so that, while maintaining a fair exterior, they 
can deteriorate the quality to such an extent that it 
is more than an offset to any foreign competition. 

The duties are not excessive, but the great obstacles 
to the importation of boots and shoes in this district 
(Marseilles) are of another character. These are the 
willingness of the people to pureha.se and wear shoes 
of the most flimsy and infevior quality, provided they 
are cheap, and their unwillingness to pay for a better 
article a higher price than that to which they have 
been accustomed. The soles are of soft, spongy, yel- 
owish leather, often underlaid with paper ; the seam 
connecting the top with the vamp soon gives way, 
and in wet weather the "count- 
er" breaks down, and permits 
the heel. to bulge beyond the 
soles. These goods are the pro- 
duct of hand labor in hundreds 
of small shops and factories 
throughout this district, and 
they form the staple footwear of 
the people, who, conservative 
and severely frugal in all things, 
cannot see why they should pay 
from 26f. to 30f. for one pair of 
good shoes when the same sum 
will purchase three pairs of new 
ones. In this, as in other articles 
of dress and luxury among the 
French working people, it is the 
new thing which counts. 

Hoots and shoes for men's wear 
have been imported here (Lyons) 
to some extent from Vienna, in 
Austria, and are meeting with 
some success. They are quite 
perfeet in elegance and shape, 
but objection is made to the 
quality of the soles, which are 
said to be inferior. Germany is 
alsa supplying the French mar- 
kets with felt slippers to a con- 
siderable extent, the sole either of 
felt or leather, as the case may be. England is export- 
ing so very small a quantity to this cauntry that it is 
scarcely worth mentioning. Hoots and shoes manu- 
factured in the United States are quite unknown in 
this consulate district. Large quantities of caoutchouc 
come from there, but the fabrication into boots and 
shoes is perfected here in France. 

- 1 m «-»■-»-♦» 

A calculation made by Mr. Corthell of the figures 
of the mile-long railroad train drawn by a single loco- 
motive establishes that there were 3,253 tons weight on 
this train, which was drawn by a single 55 ton engine. 
This would he mare than the weight of many steam- 
ships with their cargoes. 
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OTHNIEL CHARLES MARSH. 

BY A YALE CLASSMATE. 

To write the record of a successful life, always a 
pleasant task, is doubly so when, as in this instance, 
the history is that of a life-long friend. 

Othniel Charles Marsh, Professor of Paleontology in 
Yale College an.d President of the National Academy 
of Sciences, was born in Lockport, N. Y., October 29, 
1831. His parents were Caleb and Mary Gaines (Pea- 
body) Marsh, whose eldest and only surviving child he 
is. Both his parents were of New England descent, 
and he was connected with the Pope, Dodge, Spofford, 
and other prominent families. His maternal uncle was 
the eminent banker, George Peabody. From early 
youth he was addicted to athletic exercise, especially 
to hunting. He was a sportsman before he became a 
scientist ; but this out of door life and contact with 
nature soon turned his attention to the study of the 
natural sciences, at the same time that it contributed 
robustness and vigor to his frame, which has enabled 
him in after life to perform without weariness an amount 
of thorough and efficient work under which a mere 
book- worm would have collapsed, and rendered him on 
subsequent expeditions to the Rocky Mountains the 
best shot of the party. 

In 1852 Marsh went to the Philips Exeter Academy, 
at Andover, Mass., a celebrated training 
school, where he studied for four years 
and graduated as valedictorian of his 
class. Entering Yale College in the fall 
of 1856, together with most of his Andover 
classmates, he graduated there in the 
class of 1860 with high honor. 

It was as a classmate at Yale that I first 
knew him. He was already a savant be- 
fore he had attained his first scholastic 
degree. Without neglecting the studies 
of the curriculum, he found time to care 
for an aquarium which he kept in his 
room, and in which he cultivated aquatic 
life, both animal and vegetable, as mate- 
rial for his biological studies. Vacations 
were often, perhaps generally, spent in 
Nova Scotia in the study of the geology 
and paleontology of that then little 
known country, and it was on that soil 
that his first great discovery was made, 
the two celebrated vertebra of the 
Eosaurus acaclianus, the earliest vestiges 
of reptilian life yet known. At the end 
of his collegiate course, Marsh stood 
eighth in rank of scholarship in a class of 
108 or, as it now stands on the triennial 
catalogue of Yale, 109 members, the larg- 
est and one of the ablest classes that had 
ever graduated there. As a rule in that 
class, a high stand in scholarship was not 
incompatible with excellence in other di- 
rections, and among the men of whom the 
world has since heard may be mentioned 
William Walter Phelps, whose rank on 
the appointment ]^£ was even higher 
than that of Marsh. 

Although Marsh had always rightly re- 
garded linguistic studies as a means 
rather than an end, yet his proficiency in 
classics was such as to entitle him on 
graduation to the Berkeley Scholarship, 
which was founded by the eminent Eng- 
lish metaphysician, Bishop George Berke- 
ley; and in accordance with the terms on 
which the income of that foundation is 
granted, Marsh, rather for the honor than 
the income, since his private fortune was 
ample, remained two years longer at Yale as a scholar 
of the house. Already he began to contribute articles 
to scientific journals, and his name became known in 
both hemispheres, so that when in 1862 lie went abroad 
to continue his studies, he was recognized by the scien- 
tists of Europe as a brother. 

He remained for three years in the universities of 
Heidelberg, Breslau, and Berlin, and studied underthe 
direction of Ehrenberg, Frose, Bunsen, Peters, Bey- 
rich, and Roemer. His vacations, as usual, were em- 
ployed in the field, much of the time among the Alps, 
and as usual he found something that others had over- 
looked. 

In 1866 he was appointed Professor of Paleontology 
at Yale College, and still retains that professorship, the 
only person who has ever filled that chair at Yale. The 
fund which endows it comes from the estate of his 
uncle, George Peabody, as also does the endowment of 
the Peabody Museum of Natural History at New 
Haven, the Peabody Museum of Archeology and Eth- 
nology at Cambridge, and the Peabody Academy of 
Science at Salem, Mass., to the success of all which he 
has contributed by his advice and plans. 

Prof. Marsh began the work of his professorship by 
examinations of the Cretaceous and Tertiary fauna of 
New Jersey ; but in 1868 he made the first .journey to 
the region with which his name is most fully identified. 
He may well be said to have written his nanje across 
the Rocky Mountains, so numerous and valuable have 



been his discoveries there. On this first trip he obtained 
specimens of larval Siredons, and discovered that they 
underwent a metamorphosis into the Amblystoma, thus 
illustrating the evolution of one living species out of 
another. He was encouraged also by a rich find of fos- 
sils in Nebraska to prepare the Yale exploring party 
wfiich left New Haven June 30, 1870, reached San Fran- 
cisco October 19, and returned to New Haven Decem- 
ber 19 the same year. Over one hundred new species 
of extinct vertebrates, most of them from two newly 
discovered Tertiary basins, were the results of this ex- 
pedition. 

The following abstracts are from a daily paper pub- 
lished within a week after the return of the party : 

The Professor of Paleontology, or the science of fossils, 
in Yale College is O. C. Marsh, a young, fresh-looking 
gentleman of possibly five and-thirty years of age, who 
appears to the casual observer anything else than a de- 
voted student of the petrified bones of past ages. But 
if one could obtain a glance at the Professor's cabinets, 
in College Street, he would everywhere 'see not only 
the evidences of great scientific acquirements, but valu- 
able specimens of scientific treasures. As Professor of 
Paleontology in Yale College he is also Curator of the 
Yale Geological Museum, and as soon as he can perform 
the thousand offices of duty and of friendship which 




hundred sons and daughters of Yale. His fine phy- 
sique, robust health, and florid complexion still give 
him a youthful appearance, as the engraving, accu- 
rately reproduced from a life-like photograph, well 
shows. 

He was Vice-President of the American Associa- 
tion for the Advancement of Science at the Nashville 
meeting in 1877, and President of the same at the St. 
Louis meeting in 1878. 

As Vice-President, he delivered an address " On the 
Introduction and Succession of Vertebrate Life in 
America," and as retiring President at Saratoga, in 
1879, an address " On the History and Methods of 
Paleontological Discovery," both which were mile- 
stones in the progress of science. 

His larger published works are the elaborate mono- 
graphs, published in the Geological Survey series, on 
"Odontornithes" and "Dinocerata." 

He has also published over one hundred and fifty 
papers on scientific subjects, all favoring the evolu- 
tionary theory. 

In April, 1878, he was elected Vice-President of the 
National Academy of Sciences, and on the death of 
Joseph Henry, later in the year, he succeeded Henry 
as President, which office he has ever since held, and 
is expected to preside at the annual meeting of the 
Academy in Washington, commencing 
April 20. W. H. H. 
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awaited him on his return from his summer's explora- 
tions in the Rocky Mountain regions last Saturday, he 
will busy himself arranging and describing the treas- 
ures he brought back with him. The discoveries made 
by Professor Marsh are of the greatest importance. 

About a dozen subsequent expeditions were under- 
taken from year to year, but he finally preferred to 
send out trained explorers. 

In 1874 he came in contact with the Sioux Indians, 
who at first drove him back, supposing he was pro- 
specting for gold. On better acquaintance, however, 
Red Cloud spoke of him as being the only white man 
he ever met who kept his promises. He was led to at- 
tempt redress of the Indian grievances, and thus 
brought into conflict with the policy of Secretary De- 
lano. The quindecennial history of the Yale class of 
1860, published in 1875, says : " Secretary Delano began 
by calling our classmate 'a Mr. Marsh,' and ended by 
retiring to private life and political death in Ohio, 
where he is now known as 'a Mr. Delano.' This is the 
first instance in which a private citizen has successfully 
fought a department of the Government in his efforts 
to expose corruption, and of course the victor was a '60 
man." 

Prof. Marsh is a connoisseur in art as well as a leader 
in science. His beautiful mansion in New Haven is a 
well-stocked museum of painting and sculpture. 

He is still a bachelor, though older than most of his 
classmates, who already boast the paternity »f several 



Industrial Notes, 

Damaskeening Metals by Electrolysis. — 
At one of the last sessions of the Societe 
Industrielle d'Aix-la-Chapelle a note was 
presented in which was described a 
method of damaskeening metal plates by- 
electrolysis. The process is based upon 
the following principle : If we put two 
copper plates into a sulphate of copper 
bath, and connect one of them with the 
positive and the other with the negative 
pole of a battery, a transfer of metal from 
one to the other will occur. This granted, 
the process is as follows : A thin layer of 
an insulating substance (wax, for exam- 
ple) is spread over a plate of copper, and 
on this is drawn with an etching needle 
the design that it is desired to reproduce. 
The plate thus prepared is suspended in 
a sulphate of copper bath and connected 
with the positive pole of a battery. In a 
short time the plate will have been at- 
tacked everywhere where the copper was 
laid bare by the needle, that is to say, 
upon the lines of the drawing. 

It requires a battery of two elements to 
bite in the lines of the drawing to the 
depth of a millimeter. After sufficient 
biting in, the plate is taken from the 
bath and treated with a few drops of hy- 
drochloric acid, in order to remove all 
traces of oxide of copper in the lines of 
the drawing. After this, the plate is 
washed with water and suspended in a 
bath of silver or nickel and connected 
with the negative pole of a battery. The 
positive pole now consists of a plate of 
platinum. The silver or nickel deposits 
wherever the copper has been attacked, 
and, at the end of a certain time, the de- 
pressions will be entirely filled with the 
new metal. 

After this it only remains to polish the 
plate, when it will be impossible to dis- 
tinguish it from one that has been 
damaskeened by hand. — La Lumiere Electrique. 

Artificial Stone. — Messrs. Thompson and Bryant form 
a good artificial stone by mixing in proper proportions 
Portland cement, powdered granite, blast furnace slag, 
and water containing silicate of soda. The mixture 
may be colored to suit the taste. 

Iron Paint. — For painting walls or other objects ex- 
posed .to dampness a composition is much used in Ger- 
many formed of very fine iron filings and linseed oil 
varnish. When the object to be painted is to undergo 
frequent changes of temperature, linseed oil and am- 
ber varnish are added to the first two coats. 

This paint may be applied to wood, stone, or iron. 
In the case of the latter, it is not necessary to first free 
it from rust or oily matters. 

Fireproof Composition. — Mr. S. J. Blanc, by treating 
furnace slag with boiling acid, obtains a jelly-like sub- 
stance, of which he mixes 16 parts with 8 parts of silica, 
23 of oxide of zinc, 23 of silicate of soda, and 30 of lime 
water. The product thus obtainedhe mixeswith colors 
and varnishes, in order to render them incombustible, 
and, at the same time, impermeable to moisture. 

Bleaching without the Use of Chlorine. — Mr. Thomas, 
of Elberfeld, describes the following process of bleach- 
ing without the use of chlorine : The materials to be 
bleached are submitted to a preparatory treatment, 
either a cold one in a stone or wooden back, or a hot 
one in an iron boiler, according to the degree of decol- 
oration that it is desired to obtain. This treatment is 
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performed with, a solution of caustic soda in the pro- 
portion of 3£ pounds to 100 pounds of the materials to 
be treated. The duration of this operation is about 
twelve hours. 

The materials are next immersed in a hot bath of 
permanganate of potash for twenty or thirty minutes, 
and after this in a solution of one pound of borax in ten 
gallons of water, which has previously been saturated 
with sulphurous acid. In this latter bath they are al- 
lowed to remain from twenty to thirty minutes, after 
which they are thoroughly washed, and finally dried. 
— Moniteur Industrielle. 

Preparation of Metals far Nickelizing. — Surfaces to 
be nickelized are usually polished before being submit- 
ted to the action of the bath. After this operation is 
finished they remain covered with a slight greasiness, 
which is often still further increased by contact with 
the hands. This is one of the principal causes of fail- 
ure to obtain a perfect nickelization, and it is therefore 
■ essential to have the surfaces as clean as possible. The 
Elektrotechnische Rundschau says that the following 
process will always yield good results : 

Prepare a hot solution of one part by weight of pot- 
ash in ten of water, and place the object in this and 
allow it to remain therein for one or two minutes, and 
then wash with plenty of water. Next put it into a 
bath made by slaking quicklime in water and adding 
enough water to make the mixture look like milk. 
Then wash again with fresh water. Finally, place the 
object in a solution of one drachm of hydrochloric 
acid to a quart of water, and wash a third time with 
pure water. The surfaces will now be well adapted 
for receiving a nickel coating, and the only precaution 
to take is to prevent them from coming into contact 
with the hands or other greasy bodies. 
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What is Thought of It. 

The encomiums passed upon the Scientific Ameri- 
can by the press throughout the country are numer- 
ous and very gratifying to the conductors of this paper. 
It is but seldom that we occupy space for the repro- 
duction of these kindly expressions, but occasionally We 
take occasion to recognize the courtesy of our contem- 
poraries by copying from some of those papers pub- 
lished in diverse portions of the country. The papers 
named in the annexed list, and scores of others who 
have seen fit to say good words for the Scientific 
American, have the publishers' thanks. 

The Scientific American is the very best publica- 
tion in this country for those interested in science, 
engineering, mechanics, etc. — Fulton Co. (N. T.) Re- 
publican. 

The Scientific American certainly needs no one 
to " sing its praises," but notwithstanding this fact we 
feel it an absolute duty to the general public, at least 
that portion of it which has never seen or heard of 
the paper, to tell them that such a one is published, 
and that its true value cannot be overestimated. It 
stands at the head. — The Practical Poultryman, War- 
saw, Ind. 

That well known and most useful journal, the Sci- 
entific American, a paper that is alike interesting 
to the common reader, the artisan, and the student. 
Its columns are always practical and entertaining. — 
San Antonio {Tex.) Light. 



Scientific American.— Every week this most valu- 
able periodical presents whatever is new in the world 
of science, art, and manufactures. Pull of practical in- 
formation, it discloses to the thoughtful not only what 
has been ascertained, but also suggests the possibilities 
still to be revealed. With the growing attention to 
education in the industrial arts this periodical must 
attain a larger usefulness, and the reading world may 
realize that "Truth is stranger than fiction." — Truth 
and Works, Phila. 

The Scientific American presents weekly to its 
readers the best and most reliable record of various im- 
provements in machinery, while the scientific progress 
of the country can in no way be gleaned so well as by 
the regular perusal of its pages. — The Fountain, York, 
Pa. 

A father can give his young son no better present 
than a year's reading of the Scientific American. 
Its good influence will undoubtedly show in the brain 
of his son, which will make him feel proud of him. Its 
contents will lead the young mind in the path of 
thought, and if he treads there a while, he'll forget 
frivolities and be of some account. 

After the moral and religious instruction of the fam- 
ily is secured, we know of nothing more interesting 
and instructive than a record of the progress of mod- 
ern science and its marvelous achievements. And we 
know no medium which presents such a record in so 
full and readable a manner as that well known weekly, 
the Scientific American, |3.20 a year, established 
over forty years. It will promote industry, progress, 
thrift, and intelligence wherever it is read. It is of 
special value to every machinist, mechanic, or engineer, 
but is also of use to the farming and mercantile com- 
munity, on account of its illustrated notes on farming, 
fencing, farm buildings, implements, etc. 

The Scientific American Supplement is the same 
size, and of a somewhat higher and more technical 
grade. Price $5, or the two together for $7. Munn & 
Co., 361 Broadway, New York, are the publishers. — 
Home and School, Toronto, Canada. 



Among the publications devoted to practical inform- 
ation, art, science, mechanics, chemistry, manufactures, 
and kindred subjects, none fulfills its aim more tho- 
roughly than the Scientific American. Its copious 
letterpress is supplemented by admirable illustrations, 
and is the product of the best minds in the peculiar 
domain which it cultivates. The Scientific Ameri- 



can is considered an authority by both specialists and 
the general public. — The Standard, Boston. 



The Scientific American is the most practically 
useful publication of its kind in the country. Indeed, 
it occupies a field distinctively its own. Not alone for 
the machinist, manufacturer, or scientist, but it is a 
journal for popular perusal and study. — The Tonica 
{III.) News. 

The Scientific American is the standard of all 
scientific and art questions throughout the civilized 
world. It is placed at a very low rate of subscription, 
$3.20 per annum, which places it within the reach of 
all. — The Weiser {Idaho) Leader. 

The Scientific American is, beyond all competi- 
tion, the leading scientific paper of America. It pre- 
sents the latest scientific topics in an interesting as 
welL as a reliable manner. — Sunday Gazette, Akron, 0. 



The Scientific American and the Scientific 
American Supplement are publications of incalcula- 
ble worth to every mechanic, artisan, and inventor. 
By reading these beautifully printed publications, with 
their pages filled with pictures and illustrations of new 
appliances and inventions, men gain ideas and know- 
ledge that often prove fortunes to them. — "Brick''' 1 Pom- 
eroy's Democrat. ■ — 

The Scientific American, says the Wolsey {Dakota) 
Journal, is without a peer in its line, and is invaluable 
to mechanics and inventors. 



The Scientific American remains without a rival 
in its special field. One will always find it full of valu- 
able information that it would be difficult to get else- 
where. — Christian S. S. Teacher. 



The Scientific American is the greatest journal of 
its class in the world. — The Dakota Record and Advo- 
cate. ■ 

The Scientific American is, without a doubt, the 
best scientific paper published in America and is inter- 
esting and instructive to all classes. — Latrobe {Pa.) 
Advance. 
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Our Patent System. 

If some philosopher should propose a scheme by 
which, without any expense to the state, a small army 
of ingenious men might constantly be employed in de- 
vising means for adding to the wealth of the country 
and to the comfort of its inhabitants, he would be re- 
garded as a person of almost superhuman wisdom. And 
yet the patent system of the United States is such a 
scheme, producing such results. Last year the patents 
granted for inventions reached the enormous number 
of 23,329, and most of t these were for really useful de- 
vices that will effect a saving in time, money, and labor. 
It would be speaking within bounds to say that every 
year 10,000 men employ a considerable part of their 
working hours in making inventions, and to this class 
our wonderful industrial and agricultural progress is 
largely due. It is the genius of the inventor that has 
developed our manufactures, planted and reaped the 
prairies, and even fenced in the cattle ranges of the 
West. In his recent work on " Popular Government," 
Sir Henry Maine remarks that the power to grant pa- 
tents by federal authority is one of those provisions of 
the Constitution which, though commonly overlooked 
by superficial critics, " have most influenced the desti- 
nies of the American people," and that it has made 
them " the first in the world for the number and inge- 
nuity of the inventions by which they have promoted 
the useful arts." Practical men who study our indus- 
trial achievements come to the same conclusion. A 
few years ago a commission of Swiss manufacturers 
who visited this country returned home almost in de- 
spair of competing with us even in the manufacture of 
watches; and in their report they recommend, as of the 
utmost necessity, the creation of a patent system in 
Switzerland similar to our own. Sir William Thom- 
son, President of the Mathematical and Physical Sec- 
tion of the British Association, has declared that "if 
Europe does not amend its patent laws, America will 
speedily become the nursery of useful inventions for 
the world." 

The Boston Weekly Advertiser, from which the above 
is taken, expresses the opinion that the costs of a pa- 
tent in this country seldom prevent an inventor from 
obtaining a patent, in consequence of his inability to 
pay the fees, although circumstances may require him 
to wait some time longer than he likes to, for lack of 
the necessary means. 

Referring to the Patent Office, the editor adds : 
Small as the fees are, however, the income arising from 
them is sufficient not only to defray the whole expense 
of the Patent Office, but to leave a large surplus be- 
sides ; and, therefore, there can be no excuse for the 
niggardly appropriations made by Congress for this de- 
partment. The force is too small, so that inventors are 
kept waiting an unreasonable time for action upon 
their applications, and the salaries of the examiners are 
insufficient to attract such men as the duties of their 
office demand. If, therefore, any new legislation is to 
be had in respect to patents, it should be such as will 
increase the efficiency of the present system, already a 
source of revenue to the state and of immense benefit 
to the country. But the changes most often proposed, 
and embodied in five or six bills recently introduced in 
Congress, are of a directly opposite character, and calcu- 
lated to impair, in some cases to destroy, the efficiency 
of the present law. They are indications of a feeling 
which crops out continually, here and there, especially 



in the West, that patents are instruments of oppression, 
and that the country would be so much the richer if 
they could be done away with. 

It is true that the protection of a patent sometimes 
involves a certain hardship to innocent purchasers of 
an infringing article, but the hardship in this case is 
no greater than in other cases where innocent purchas- 
ers are victimized by thieves. The man who buys a 
stolen horse is obliged to surrender him to the rightful 
owner, and although this is a hardship, it is a necessary 
one. And a similar hardship is equally necessary in 
the case of a patent, for if innocent purchasers were 
not liable to suits for infringement, the infringing 
manufacturer and seller would stand as well in the 
market as the owner of the patent ; and when the arti- 
cle invented was, as it very often, perhaps most often, 
is of such a character as to be made and disposed of 
easily, the value of the patent would practically be 
gone. In reality, it very seldom happens that an inno- 
cent purchaser is sued ; but if his liability to suit were 
taken away, capitalists would not buy patents, and the 
prospective reward of the inventor would disappear. 
The capitalist is as indispensable to the inventor as he 
is to the workman ; and it is impossible to destroy the 
property of the capitalist in patents without striking 
a fatal blow at the inventor behind him. The capital- 
ist benefits incidentally by the patent law, but if this 
be a misfortune, it is an unavoidable one. 

Those who wish to curtail the privilege of patent 
owners, or to abolish the system altogether, should 
bear in mind not only soulless corporations and rich 
capitalists, but the real object of the patent laws — the 
inventor. Commonly he is a poor mechanic, toiling 
late at night ; often and often, as the law books record, 
struggling with poverty, illness, and discouragement, 
but buoyed up for years, may be, by the certainty of 
obtaining, if he succeeds, a patent that will have a 
market value. It is for the purpose of keeping this 
man to his task that our patent system exists. With- 
out the hope of pecuniary reward, great in proportion 
to the value of his invention, he will either make no 
attempt to invent, or succumb to the first difficulty. In 
the establishment of M. Schneider, the famous iron- 
worker of Creuzot, France, about 12,000 workmen are 
employed, but they are forbidden to take out patents 
for themselves, and the result is that they have never 
produced a single invention of sufficient value to be 
worth patenting by the proprietors. 

A patent system, to be of any avail, must touch every 
workman in the country, and to this end the patent 
must, first, be obtained cheaply, and, second, be pro- 
tected efficiently. If not cheaply obtainable, it will be 
beyond the reach of the workman ; and unless fully 
protected, it will not be for the interest of the capital- 
ist to buy the patent ; consequently, there being no 
reward for the inventor, he will cease to invent. At 
present, our patent system combines both of these es- 
sential characteristics ; to abolish either of them 
would be an act not only of injustice, but of folly. 



Repairs of Railroad Cars by Contract. 

At a meeting of the Master Ca^Builders' Club, at 
their rooms in New York city, on April 15, there was 
an informal discussion of the question of the advisa- 
bility of introducing some system whereby car repair- 
ing of all kinds, including painting and varnishing, 
might be done by contract. There has been some 
slight attempt made in this direction by one or two 
companies, in special kinds of work, but the idea of 
thus covering the whole field of car repairs is now be- 
ing entertained by a sufficient number of railroad men 
to insure a thorough discussion of the subject. One of 
the reasons especially put forward in its favor is that, 
once having a scale of prices adopted covering all the 
details of the work, the companies will not be likely to 
have as much difficulty with the men on account of 
strikes, as, under the proposed new contract system, 
the work would naturally be so divided as to come 
under the control of "teams," as it were, in the seve- 
ral departments, these teams contracting to do so much 
work, the company furnishing the material, and the 
men settling their own affairs as to the division of the 
pay among themselves. 



Red Ink in Printing. 

In ornate typography, red is growing in favor, and 
the tendency is to work in heavy masses of it. To pro- 
duce a striking effect, more red is required than black. 
A recent number of the Art Age, in an elaborate review 
of the use of red ink, says, among other pertinent 
things, that the mistake most frequently made is in 
introducing red inappropriately in masses where it is 
neither ornamental nor part of the general composi- 
tion. 

To put it plainer, there is an increasing disposition 
on the part of printers who have a laudable desire to be 
progressive to use great masses of red merely for the 
sake of obtaining a glaring effect. A single line of red 
in a page of gothic produces a highly attractive effect. 
One heavy initial letter or line of red in a page is pleas- 
ing to the eye; any further addition of red in mass be- 
comes a positive blemish, which repels. 
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Natural History Notes. 

The Age of Fish.— Many statements have been made 
as to the great age that fish may attain. Some per- 
sons think that there are carp at Fontainebleau that 
date back to the time of Francis I., but the majority 
is skeptical in regard to this, and for good reasons. 
Professor Spencer F. Baird thinks that we may allow 
an age of 200 years for certain carp. There is nothing, 
says he, to prevent fish from living almost indefi- 
nitely, since they have no period of maturity, and 
grow every year of their life. In Washington there 
are goldfish that have belonged to the same family for 
fifty years, and they appear to be scarcely any larger 
than they were when purchased. In the royal aquaria 
at St. Petersburg, there are fish that are really 140 
years old. Some of these are fully five times larger 
than they were when introduced, while others have 
gained but a fraction of an inch in length. It appears 
that in China there are sacred fish of still greater 
age. 

A Gigantic Sea Weed. — Captain John Stone, com- 
mander of the ship Clever, recently carried to Monte- 
video some remains of a gigantic sea weed that he 
picked up near the equator. While overtaken by a 
dead calm in these regions, the sailors perceived an 
object floating on the surface at some distance from 
the ship. Manning a boat, they rowed out to it and 
found to their surprise that it was an alga of the ex 
traprdinary length of over 
fifteen hundred feet. From 
an examination of the spe- 
cimens collected, botanists 
identified the plant as Ma- 
crocystis pyrifera. 

Deep Water Fauna of 
the North Atlantic. — In a 
recent paper by Professor 
S. I. Smith on the decapod 
'crustaceans dredged by 
the Albatross in the North 
Atlantic, the author re- 
marks that at least a third 
of all the species taken 
came from depths greater 
than a thousand fathoms, 
and a number were re- 
markable for their large 
size. One Brachyuran had 
a carapace five inches long 
and six broad, and some 
specimens of an Anomurau 
measured, with outstretch 
ed legs, over three feet. 
Some of the species were 
nearly colorless, but most 
were of some shade of red 
or orange. As regards eyes, 
eight out of twenty-one 
had normal black ones, 
two had abnormally small 
ones, three had eyes with 
light colored pigment* 
and of the rest the func- 
tion was doubtful. Of 
five species from below 
two thousand fathoms, 
one had normal, well de- 
veloped eyes, while the 
eyes of the rest were small, 
imperfect, or doubtful. 
From these and other 

facts, Professor Smith draws the conclusion that, 
notwithstanding the objections made by physicists, 
some light penetrates to a depth of over two thou- 
sand fathoms, and, in view of the purity of the 
water in mid-ocean, he sees no reason why light should 
not reach that depth as easily as it does five hun- 
dred or two hundred fathoms nearer shore. How- 
ever this may be, he finds that there is a tendency 
toward a radical modification or an obliteration of 
the normal visual organs in deep water species. 

The Enemies of the Oyster. — In a recent number of 
Science, Mr. R. S. Tarr gives some interesting de- 
tails in regard to the habits of two enemies of the 
oyster, studied by him — Asterias Forbesii a.nd Eurosal- 
pinx Cinerea. The former of these approaches the 
oyster, which naturally is powerless to move, and lies 
upon its shell. It then proceeds to attack its victim's 
stomach, and in so doing secretes a peculiar liquid 
that seems to weaken or kill the oyster, so that the 
latter remains with its shell partly open. After a 
while, the Asterias has absorbed sufficient of the 
oyster, and takes its departure, leaving its victim to 
perish. Getting hungry again, the Asterias begins 
upon another oyster, eating a small portion as before?" 
and leaving the rest without ever returning to it. It 
appears that at times an oyster bed will be entirely 
taken possession of by these animals and be wholly 
destroyed in one night. Mr. Tarr thinks the only 
remedy is to find whether there is not some mollusk 
that the Asterias might like better than the oyster, 
and, if there is, to rear this in the vicinity of oyster 
beds in order to satisfy the starfish's voracity. 



The Eurosalpinx, by means of its odontophore, 
bores a hole into the oyster's shell with amazing ra- 
pidity, and then, scrapes out the flesh and feeds upon 
it. After a short period of rest it passes to another 
oyster, and so on. In both cases the victim is fatally 
injure*, and soon dies. According to Mr. Tarr, these 
two enemies are the cause of very great mortality 
among oysters. 

Influence of Electricity on Plant Roots. — It is a fact 
generally known to botanists that the roots of aquatic 
plants incline to one side or the other when an elec- 
tric-current is passed through the water in which 
they grow. Mr. Elfring was the first to observe this 
fact, as long ago as 1883. He found that the majority 
of the roots examined by him curved positively, that 
is, toward the anode ; others, on the contrary, curved 
toward the cathode ; and, finally, some exhibited an 
inclination whose direction it was difficult to deter- 
mine. Mr. Elfring endeavored to explain this phe- 
nomenon by saying that the current, acting upon the 
protoplasm, produces a diminution in the turgidness 
of the cellules, and consequently a retardation in the 
growth ; and this retardation being different at va- 
rious points of the root, there results a curvature of 
the latter. 

A little later, Mr. Brunchorst thought that he had 
discovered that the curvature depended solely upon 
the intensity of the current, that is to say, that a 




fall annually upon the earth. But that one should 
fall of exceeding brilliance, and described in almost 
identical language by correspondents in the Times and 
by ourselves, is wdrthy of note and of further inquiry. 
We recorded that such a meteor appeared at 27 
minutes past 12 in the direction east-southeast from 
Cumballa Hill, from which place it was seen. It was 
subsequently reported from Rutnagherry that a 
meteor was seen there, but to the north. A corre- 
spondent wrote us from Mahableshwur, who reported 
that he saw a very bright meteor at half past 1 (local 
time), but the great difference in time pointed to 
some error in recording the exact appearance, or else 
proved that it was some other meteor that was seen. 
In England there was a meteor which seems to have 
passed over London about 5:5 P.M. Greenwich time, 
or 9:55 P.M. Bombay time; and it appears to have 
been traveling eastward. It does not seem beyond 
the bounds of possibility that the meteors seen here 
and in England were the same. The absolute differ- 
ence in time would thus be 2 hours 32 minutes, 
which is equal to the time taken to travel the distance 
between these two points. Assuming this distance to 
be about 5,500 miles, the rate at which the meteor 
was traveling was about 35>^ miles a minute in the 
earth's atmosphere. The rate at which meteors travel 
in interstellar space is about 40 to 50 miles per second. 
So that the difference between these two rates of 

speed shows the retarda- 
tion due to the earth's at- 
mosphere, always going 
upon the assumption that 
the meteor seen in England 
was the same as that seen 
here. To settle this point, 
it will be of interest to 
know if any one between 
Bombay and London no- 
ticed the brilliant meteor 
of the 16th of January, and 
it would also be interesting 
to know if any one saw 
it on the other side of India 
and further east. Though 
meteors or meteorites fall 
in such great numbers, it 
is very rarely that their 
history can be traced, and 
it appears that a service 
may be done to science by 
tracing out the path of this 
particular one, if so be that 
two points in its journey 
have been fixed. — Times of 
India, March 6, 1886. 



A NOVEL MODE OF FEEDING LAMBS. 

current of feeble intensity produced a negative curva- 
ture, and one of strong intensity a positive one. 

More recently some researches on this subject have 
been made by Mr. Rischewi. According to the theory 
which he espouses, the curvatures are attributable to 
cataphoric action. This scientist bases his theory 
upon the well known experiment of Dr. Du Bois 
Reymond, in which two cylinders of coagulated 
albumen, placed between the electrodes, show an in- 
flation at the negative electrode and a contraction 
at the positive. This phenomenon is due to the fact 
that the water in the cylinder moves, under the 
influence of the current, in the direction of the 
latter. Roots afford another example of such action. 
As the turgidness of the cellules increases on the side 
next the cathode, this side elongates, and a positive 
curvature is produced. The negative curvature is 
explained by the diffusion of the external liquid in 
the porous roots, this occurring on the side next the 
anode, whena current of feeble intensity is made to 
pass. 

«'«! » 

Tlie Velocity of Meteors. 

About six weeks ago, we referred to the fact of an 
extraordinarily brilliant meteor having flashed across 
the sky in this neighborhood, and we invited com- 
munications upon it from any who might have ob- 
served it. It seems that upon the same night a similar 
meteor was observed in England. Now, under ordi- 
nary circumstances, there was nothing notable in this, 
for meteors are known to be continually falling, it 
having been calculated that many millions of them 



NOVEL MODE OF FEEDING 
LAMBS. 

The device for feeding 
lambs is so simple and so 
well delineated in our ex- 
cellent engraving as to re- 
quire but very little de- 
scription. 

It may be well to state 
that the reservoir contain- 
ing the milk should be kept 
clean and sweet, and fed 
to the lambs at about the 
normal temperature of the 
animal. 
The sooner after birth the lambs are introduced to 
this mode of artificial feeding, the less trouble will be 
experienced in the weaning process. The lambs should 
be fed regularly, not less than three times a day. In 
France, where the invention has been introduced quite 
extensively, it is said to have proved very satisfactory. 
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The Paris metropolitan Railway. 

The capital of the company for the promotion of the 
Metropolitan Railway for Paris is to be 50,000,000 
francs. The plan comprises (1) an inner circle line 
along which the rails will pass, according to the nature 
of the ground traversed, underground through cuttings 
or over viaducts ; (2) two great arteries destined to con- 
nect the stations of the great companies and intersect- 
ing Paris. One underground will connect the Gare de 
l'Est, pass through the district of the General Post 
Office and Halles, and terminate at Mont Parnasse 
Station ; the other, which will be above the surface 
level, will connect with each other (1) the Saint Lazare. 
and the Nord stations by a line which will pass through 
the Carrefour Drouot ; (2) the two stations so united 
of the West and North with the Vincennes and Lyons 
stations by means of a line passing from the Carrefour 
Drouot and leading toward the Avenue Daumesnil by 
crossing the district of the Halles, which, serving as a 
point of intersection of the above-ground artery and 
the underground artery, will thus have exceptional 
advantages. The contemplated stations number 64, 
of which 28 are to be on the viaduct, 15 over open cut- 
tings, and 21 over.the underground way. 
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ENGINEERING INVENTIONS. 

A boiler covering composition has been 

patented by Mr. William M. Suhr, of New York city. 
It is a fireproof and at the same time non-conducting 
boiler and tube covering, consisting of a solution of 
alum and soda, a mixture of hair or felt, asbestos fibers, 
mineral wool, cork and sawdust, and plaster of Paris, 
or other similar substance, mingled in certain propor- 
tions. 

A rotary engine has been patented by 

Mr. William L. Tuck, of Bay View, Wis. It has a cir- 
cular cylinder combined with a non-concentric block 
having recesses and steam ports, a piston having wings 
and radially slotted plates, within which the ends of the 
wings move, a slide valve, exhaust valves, manipulating 
lever, etc., the engine being designed to utilize the full 
force of the steam throughout the greater part of the 
revolution of the piston. 



• ♦> 



MISCELLANEOUS INVENTIONS. 
A head rest has been patented by Mr. 

George Phillips, of Tilford, 111. It is a wire frame pro- 
vided with a cushion for the head, with cords attached 
which are held by the feet to support the head rest at 
the desired inclination, the device being simple, light, 
and portable, for the use of tourists and others. 

A cyclometer has been patented by Mr. 

Gabriel P. B. Hoyt, of Jamaica, N. Y. It is constructed 
to receive positive, intermittent, or stop motion, from a 
point, projection, or cogwheel arranged to revolve with 
the crank, and does not depend upon the force of 
gravity for its operation. 

A duplex brick has been patented by 

Mr. James A. McAllister, of Fredericton, N. B., Cana- 
da. It consists of two ordinary sized brick united by a 
connecting neck or web, the surfaces of the brick being 
indented on the upper and lower faces and ends to ena- 
ble the mortar to obtain a firmer grip, 

A brick burner has been patented by 

Mr. Bernhard Albers, of Conception, Mo. This inven- 
tion consists in furnaces having interchangeable grates, 
the furnaces being arranged in pairs, each pair being 
connected by an arch in which there is a flue, said flue 
being centrally divided by a solid abutment or partition. 

An edge trimmer for walks and beds 

has been patented by Mr. Thomas Akins, of Camden, 
N. J. Its construction is such that as the machine is 
moved along the edge of a walk the cutter trims the edge 
of the sod to the desired slope, and the plow or scraper 
loosens the sod and soil cut off and throws them into 
the middle part of the walk. 

A coffee huller has been patented by 

Mr. Jose Guardiola, of Chocola, Guatemala. In con- 
nection with the hopper and its casing are disks which 
revolve about two hundred times a minute, the berries 
being rubbed between projections of the casing and the 
disks and plates, whereby the hulls are broken and re- 
moved 

A wrench has been patented by Messrs. 

Johnand Patrick Ryan, of New York city. Its handle 
is in two parallel parts, one being a prolongation of the 
shank and having mortises, and the other part of the 
handle having lugs adapted to enter the mortises, the 
outer end of the adjusting screw being journaled in this 
part. 

A cement for roofing has been patented 

by Mr. Eldridge J. Burchell, of La Fargeville, N. Y. It 
is made of coal tar, water lime, coal ashes, plaster of 
Paris, an oil solution, and a soda solution, mixed in 
specified proportions, which are variable somewhat, ac- 
cording to the uses to which it is to be put, and adding 
coloring matter as desired. 

An anti-insect fabric has been patented 

by Mr. John P. Regan, of New York city. It is made 
by first steeping the fabric in a solution of tobacco and 
cascarilla bark macerated in benzine, then drying and 
steeping in tobacco, cascarilla bark, and hot water, the 
fabric to be used in trunk linings, etc., as a protection 
from moths or other insects. 

A mode of re-enforcing tubular or hol- 
low structures has been patented by Mr. Ebenezer Hill, 
of South Norwalk, Conn. In vessels exposed to high in- 
ternal fluid pressures, this method consists in inclosing 
the vessels in a series of casings, each succeeding outer 
one charged with fluid, air, or gas of a less pressure 
than the one next within it. 

A stencil has been patented by Mr. Geo. 

F. Gunther, of Louisville, Ky. It has a metal head 
piece with wire or rod extension on which letters or 
numbers may be slipped to form the print to be made, 
with other novel features, to facilitate the marking of 
packages with ink and brush by a readily changeable 
device. 

A street lamp has been patented by Mr. 

Albert F. B. Hennig, of Denver, Col. The construction 
is such that the gas is automatically turned on by 
swinging up the bottom gate or door to introduce the 
torch or other light used for igniting the gas, and the 
improvement is one that can be applied on any gas 
lamp and on any burner. 

A fire escape has been patented by Mr. 

Patrick Fogarty, of Milwaukee, Wis. It consists essen- 
tially of an elevator car supported by wires that pass 
over pulleys carried by arms that project from an ad- 
justable bar that is secured within the window casing, 
with certainnovel details of construction, to facilitate 
the escape of occupants from burning buildings. 

A band cutter and feeding attachment 

for thrashing machines has been patented by Mr. James 
H. Sheldon, of Warren, Minn. It is designed to carry 
the bundles forward, cut the bands, spread the grain, 
and feed it evenly, and when the machine is not in use, 
and passing from place to place, the carrier can be 
swung over the chute. 

A rosette for harness has been patented 

by Mr. Ernest F. Pflueger, of Akron, O. This invention 
consists in means for securing the holding loop to the 
rosette frame more strongly, and is an improvement on 



a former patented invention of the same inventor, the 
ends of the loop being, according to the present inven- 
tion, embedded in a solid filling of solder. 

A gate latch has been patented by Mi*. 

Louis S. Stoll, of Arcadia, Iowa. It consists of a bar 
or lever, two slotted and tongued plates, a spring and a 
catch plate with attaching screws and bolts, making a 
simple and inexpensive latch, which may be readily ap- 
plied to new or old gates, and one which will effectively 
and automatically latch the gate when it is swung shut 
from either side of the fence. 

A machine for printing samples on tex- 
tile fabrics has been patented by Mr. William Mather, 
of Manchester, Lancaster Co., Eng. Its construction is 
such that thereby samples can be printed of designs 
from the engraved copper rollers without the necessity 
of first mounting the rollers on solid mandrels, thereby 
saving the great trouble and cost of readjustment for 
separate trials involved in present methods. 

A hoe sharpener has been patented by 

Mr. ParkD. Folkes, of Hays' Landing, Miss. It con- 
sists of a pair of jaws pivoted together, a whetstone or 
sharpening device secured along the inner edge of one 
jaw, and an anti-friction roller journaled on the other 
jaw, making a device which can be used on a large 
variety of tools, or to sharpen mowing machine knives 
without removing them from the machine. 

A machine for hardening seamless felt 
boots and other hollow felt articles has been patented by 
Messrs. Walter P. and Nelson F. Hyatt, of Matteawan, 
N. Y. It has a solid mould with a recess of about the 
shape of the desired article, with a core which can be 
placed in the recess and vibrated therein, so that no 
subsequent stitching, finishing, or felting is required for 
firmly uniting the bats to complete the article. 

A bridle has been patented by Mr. Rob- 
ert Richardson, of Detroit, Mich. It has two bits, so 
arranged in connection with straps and rings of the 
head gear that in driving only one bit will ordinarily be 
used, but if this is not sufficient to check the horse, an 
extra tension on the reins will bring the other and 
smaller bit into the horse's mouth with a force sufficient 
to curb even the most restive and vicious animal. 

A combined breast collar and saddle has 

been patented by Mr. Christopher G. Calo, of New York 
city. The saddle tree is made with end loops to receive 
the top strap, with upwardly projecting flanges to keep 
it in place, and with other novel features, whereby the 
use of the ordinary back saddles is avoided, and the 
harness is made lighter and less expensive to manufac- 
ture. 

A process of ornamenting wall and 

other papers has been patented by Mr. William V. Wil- 
son, of Jubilee St., Mile End, Middlesex Co., Eng. It 
is for producing a finish on previously printed papers, 
in imitation of silk, satin, or other fabrics, and consists 
in first coating the fabric with a varnish or compound 
of nitro-cellulose, and then embossing or frictioning 
the varnished surface. 

An apparatus for electro typing has been 

patented by Mr. William J. Ladd, of New York city. 
This invention relates to devices for suspending the 
moulds and forming the electric connection therewith 
in the decomposing trough, the currents being easily 
disconnected without removing the mould from the 
bath, there being an indicator to mark the time of de- 
posit, and provision for preventing the deposit of metal 
on the back of the mould. 

A garment lock has been patented by 

Mr. Anders Ponten, of New York city. It is a small 
device for conveniently securing coats, hats, umbrellas, 
and like articles, to supports in dining rooms, cars, and 
other places, to prevent their being taken by mistake, 
the lock having hooks to close upon the article, and 
cap plates for adjustment, so the lock cannot be opened 
until they are placed at the point at which the lock was 
set. 
A jersey waist forms the subject of two 

patents issued to Mr. David F. Halsted, of Brooklyn, 
N. Y. This invention provides for such a construction 
of ladies' jersey waists that they will have the appear- 
ance of being worn over a jacket, and so that the fronts 
can be readily removed, washed, and replaced, the knit- 
ted garmtsnt having a space between its front edges and 
a separate woven fabric front having approximately the 
contour of the space, and detachably connected at its 
side edges to the front edges of the jersey . 

A process of producing sulphite or bi- 
sulphite of sodium forms the subject of a patent issued 
to Messrs. William O. and William P. Crocker, of 
Turner's Falls, Mass. It consists in mixing sulphate of 
sodium with carbonaceous matter, roastingthemixture, 
leaching out the soluble part, evaporating to dryness, 
granulating the product, then heating it, and agitating 
it in contact with air or oxygen until incandescence 
ceases, and making it into a solution, with other de- 
tails, by which sulphur and sodium are sufficiently oxi- 
dized to produce a practical wood reducing solution. 

A process of making bisulphites has 

also been patented by the same inventors. It consists 
in suspending by agitation neutral sulphite of calcium 
in neutral sulphate of sodium solution, and then charg- 
ing the mixture with sulphurous acid until decomposi- 
tion has taken place, with other special details. 



NEW BOOKS AND PUBLICATIONS. 

"The Present Condition of Electric 

Lighting" is the title of a report made for the Gaslight- 
ing Company of Munich, September 26, 1885, by Dr. 
N. H. Schilling, and republished in this country by 
Cupples, ITpham & Co., of Boston. It gives a brief re- 
view of the experience of Munich and other German 
cities in electric lighting, and in less detail that of sev- 
eral American and British cities, making out a case de- 
cidedly unfavorable to electricity. A contract was 
made with the gas company in 1863, for lighting the 
public squares and streets of Munich for 36 years. A 
strong disposition to repudiate the contract has called 
forth this report,in which the author maintains that both 
justice and self-interest should support the continuance 
and extension of the present system of gas illumination. 
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LOTTA-PHILADELPHIA'S FAVORITE. 

It was always a marvel to the amusement-loving pub- 
lic how Ijotta could be so sick that the Chestnut Street 
Opera House, Philadelphia, was compelled to be closed 
for one week, about two years ago, and that at the end 
of that time she was well enough to resume her play of 
"Nitouche." More than this.it was noticed that her 
voice had acquired fresh volume, and in " Nitouche," 
which is asinging play, shecouldbe heard in ensemble as 
well as in solo. Among all the gifted ladies who adorn 
the stage, Ijotta is decidedly the pet and favorite. Her 
intense vitality, her beauty, and the versatility of her 
talents draw all classes to see her. She has been on the 
stage since her eighth year, and in all that time the 
breath of scandal has never once assailed her. She is a 
phenomenally devoted child to her mother, in whose so- 
ciety she is found at all times. Can it be wondered at 
that this little lady returned so soon to her labor at the 
Opera House, when we remember chat this speedy resto- 
ration was due to the inhalation of Compound Oxygen? 
A press correspondent writes : " It was at the residence 
of Mrs. James H. Heverin, of Delancy Place (wife of the 
eminent counselor), that I obtained a brief interview 
with Lotta in reference to the treatment of Drs. Starkey 
& Palen, which prevented her a great pecuniary loss. 
The little comedienne was spending the day there, and 
as she answered my card she came bounding into the 
parlor, throwing herself into a luxurious armchair, and 
as soon as the formalities of a visit were complied with, 
I at once broached my subject. 

" I hear you have tried Compound Oxygen treatment, 
Lotta?" 

" Oh, yes ! You remember the terrible sore throat I had 
two years ago— that it baffled the skill of my New York 
physicians? After burning my throa't and positively 
prohibiting my appearance before an audience for an 
unlimited time, I was promised great things if I would 
try the ' Oxygen,' so I immediately came to Philadelphia 
and put myself under the care of Drs. Starkey & Palen." 

" Did you experience relief immediately ?" 

"It was evident from the first inhalation that I had 
done the right thing, for it seemed to bring the whole 
trouble under immediate control." 

" Then you do not favor burning the throat or any of 
the methods usually resorted to?" 

"No. I think it a harsh and cruel treatment, and it 
cannot be long before Compound Oxygen will come to 
the rescue of all the profession." 

"Drs. Starkey & Palen claim that the health obtained 
by the Compound Oxygen treatment is as genuine and 
permanent as one's original health. Does your experi- 
ence confirm that opinion?" 

" Yes, it most certainly does. [ have not been sick an 
hour since I used the oxygen. My mother has also been 
greatly benefited by the use of the Oxygen, and is as 
great an enthusiast as I. It seems to invigorate the 
whole constitution, and imparts fresh life to every part 
of the body. In my profession I am always studying from 
nature. I observe the expressions, gestures, and ways 
of the various people with whom 1 meet, and find that 
my power of observation has grown more acute and dis- 
criminating since my treatment with the Oxygen. In 
the voice alone there is a most perceptible gain. Long 
and sustained notes have become easy; and whether 
talking or singing, I find it now no labor. Persons who 
sing or talk much on stage or platform feel a certain 
amount of exhaustion at the end of the season, and to 
them the use of the Compound Oxgen would be of great 
value. I wonder these gentlemen have not brought it to 
the notice of the acting profession before. It is just 
what we all need." 

" Do you think it would have the same effect on the 
system as change of climate ? " 

" Yes, and without the disadvantages of long journeys 
in pursuit of healtivsuch as thei loss of home comforts 
and the interference with regular business pursuits." 

" Did you have any unpleasant sensations while taking 
the Oxygen? " 

" No ; on the contrary, the sensations were pleasant." 

" Do you give your full consent to make this interview 
public? " 

" I certainly do. You are at liberty to say I said so." 

Miss l-iotta is one of the busiest little ladies in the 
world. Her engagements are continuously requiringher 
presence in the cities each season. She owns theaters 
and. real estate in America and Europe and large tracts 
of wooded land in the Northwest ; indeed, she is one of 
the wealthiest ladies of the stage. Lotta is modestabout 
her own merits. She believes the test of talent is public 
appreciation. Surely no one has passed this test with 
greater eclat than this gifted lady, who is still young 
and fresh. Now, if the Compound Oxygen can bring 
back to the stage each year this favorite and pet, in 
prime health, the public can but thank Drs. Starkey & 
Palen. Any who may desire to know more of the treat- 
ment of which so kindly words are spoken should write 
to the office of the physicians, 1529 Arch Street, for the 
literature on the subject, which is mailed free to all ap- 
plicants. 
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a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 



Wanted— An experienced foreman for a machine shop 
in the West, employing an average of 50 hands ; must be 
thoroughly conversant with engine practice and general 
machine work, with experience in the economical man- 
agement of men. Give reference and salary expected. 
Address "J. M. H.," P. O. Box 773, New York. 

Catarrh, Catarrhal Deafness, and Hay Fever perman- 
ently cured by a new treatment, in from one to three sim- 
ple applications, made at home. Send stamp for descrip- 
tive pamphlet to 

Dixon & Son, 303 West King St., 

Toronto, Canada. 

Send to the Railroad Gazette, 73 Broadway, New 
York, for a catalogue of Locomotive, Track, and other 
railroad books. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New catalogue 
now ready. 

To Maintain One Lie 
you must invent twenty, but truth can never be strength- 
ened by bolstering. The testimony of every lady who 
has used Dr. Pierce's " Favorite Prescription " for nerv- 
ous debility and female weakness carries conviction with 
it. The facts are stated in such a way that no one can 
doubt them. All those peculiar pains and sinking sen- 
sations which ladies suffer from can be overcome by 
means of this wonderful preparation. If your are a suf- 
ferer from female weaknesses, don't fail to employ it. 



Wanted— To correspond with a practical door, sash, 
and blind maker; one who would be fully competent to 
take full charge of a factory and could give correct esti- 
mate of machinery needed, cost of manufacture, prob- 
able demand and margin. One that could take an inter- 
est would be preferred. Address Mr. H. II. Durkee, 48 
Broad St, New York. 

Plumb & Webb, Newark, N. J., clockwork, wheels, 
pinions, worms, and small gearing to order a specialty. 

Wanted— A Mechanical Draughtsman wanted to go 
West. One acquainted with wood working machinery 
preferred. Steady emplyment to a sober and industri- 
ous man. Address, with full particulars, stating wages 
expected, etc., " Western." P. O. Box 773, New York city. 

For Sale.— A patent Boiler Flue Cleaner. A bonanza. 
Louis Duennisch, Sandusky, Ohio. 

For Sale— Patent, dated April 6, 1886, Valve Gear for 
Reversible Engines. Address Box G5, Cincinnati, Ohio. 

Emery Wheels of unusually superior quality for wet 
grinding. The Tanite Co., Stroudsburg, Monroe Co., Pa. 

Wanted— Patented articles of merit to manufacture 
on royalty. Electric Mfg. Co., 311 River St., Troy, N. Y. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. $100 
"Little Wonder." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark, N. J., ana 93 and 94 Liberty St„ New York. 

GHmshaw. —Steam Engine Catechism.— A series of 
thoroughly Practical Questions and Answers arranged 
so as to give to a Young Engineer just the information 
required to fit him for properly running an engine. By 
Robert Grimshaw. 18mo, cloth, $1.00. For sale by 
Munn & Co., 3*51 Broadway, N. Y. 

Wm. Freeh, Sensitive Drill Presses, Turretand Speed 
Lathes combined, Power Punching Presses, 68 W.Mon- 
roe Street, Chicago. 

Order our elegant Keyless Locks for your fine doors. 
Circular free. Lexington Mfg. Co., Lexington, Ky. 

Send for catalogue of Scientific Books for sale by 
Munn & Co., 361 Broadway, N. Y. Free on application. 

The Knowles Steam Pump Works, 44 Washington 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

HaswelVs Engineer's Pocket-Book. By Charles H'. 
Haswell, Civil, Marine, and Mechanical Engineer. Giv- 
ing Tables, Rules, and Formulas pertaining to Mechan- 
ics, Mathematics, and Physics, Architecture, Masonry, 
Steam Vessels, Mills, Limes, Mortars, Cements, etc. 900 
pages, leather, pocket-book form, $4.00. For sale by 
Munn & Co., 361 Broadway. New York. 

Machinery for Light Manufacturing, on hand and 

built to order. E. E. Garvin & Co., 139 Center St., N. Y. 

Send for Monthly Machinery List 

to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets, New York. 

If an invention has not heen patented in the United 
States for more than one year, it may still bepatentedin 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., Scientific American patent 
agency, 361 Broadway, New York. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

Nystrom's Mechanics.— A pocket book of mechanics 
and engineering, containing a memorandum of facts and 
connection of practice and theory, by ,1. W. Nystrom, 
C.E., ISth edition, revised and greatly enlarged, plates, 
X2mo, roan tuck. Price, $3.50. For sale by Munn & Co., 
361 Broadway, New York city. 

Tools, Hardware, and other specialties made under 
contract. American Machine Co., Philadelphia. 

Supplement Catalogue. — Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific American Supplement sent to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p. 46. 

Hercules Lacing and Superior Leather Belting made 
by Page Belting Co., Concord, N. H. See adv. page 238. 

^Planing and Matching Machines. All kinds Wood 
Working Machinery. C. B. Rogers & Co., Norwich, Conn. 

A Catechism on the Locomotive. By M. N. Forney. 
With 19 plates, 227 engravings, and 600 pages. $2.50. Sent 
on receipt of the price by Munn & Co., 361 Broadway, 
New York. 

The Windmill as a Prime Mover. Comprehending 
everything of value relating to windmills, their use, de- 
sign, construction, etc. By A. R. Wolff. With many 
fine illustrations. (Shortly.) 8vo, cloth. Price, $b.O0. 
For sale by Munn & Co., 861 Broadway, New York. 

Iron, Steel, and Copper Drop Forgings of every de- 
scription. Billings & Spencer Co., Hartford. Conn. 
See Burnham Automatic Engine adv. last and next week. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Ch al me rs-S pence Co., 
419 East 8th Street, New York. 

Crescent Solidified Oil and Lubricators. Something 
new. Crescent Mfg. Co., Cleveland, O. 

Curtis Return Steam Trap returns all condensations 
into the boiler without waste, Curtis Regulator Works, 
Boston, Mass. 

Curtis Pressure Regulator for Steam Heating Appa- 
ratus, Waterworks, etc. Curtis Regulator Works, Bos- 
ton, Mass. 

New Portable & Stationary Centering Chucks for rapid 
centering. Price list free. Cushman Chuck Co., Hartford, 
Conn. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

60,000 Emerson's 1886 ^" Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson, Smith & Co., Limited, Beaver Falls, 
Pa., U.S. A. 

Safety Elevators, steam and belt power ; quick and 
smooth. D. Frisbie & Co., Philadelphia, Pa. 

Manufacture of Soaps, Candles, Lubricants, and Glyce- 
rine. Illustrated. Price, $4.00. E. & F.N. Spon, New 
York. 
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" How to Keep Boilers Clean."" Send your address 
for free 88 page book. J as. C. Hotchkiss,93 John St., N. Y. 

Barrel, Keg, Hogshead, StaveMach'y. See adv. p. 76. 

Brass and Iron Working Machinery, Die Sinkers, 
and Screw Machines. Warner & Swasey, Cleveland, O. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's ShaftiDg 
Works, Drinker St., Philadelphia, Pa. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

Reference* to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
he repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(1) J. P. W., Jr., asks the cheapest 

mode of obtaining a solution with which to charge an 
electric battery calculated to operate a 6 candle power 
Edison light. A. There are many solutions used, the 
particular kind depending on the battery. For zinc 
carbon battery (Grenet), mix 5 fluid ounces of sul- 
phuric acid (oil of vitriol) with three pints of cold 
water ; after it has cooled, add 6 ounces or as much 
as it will take up of powdered bichromate of potash. 
Follow above proportions for any desired amount. 

(2) F. Gr. Z. asks why one can't use 

covered wire instead of naked for a certain part of the 

induction coil mentioned in Supplement, No. 160. 

A. You can do so. Economy of construction prompts 

the use of uncovered wire. 
# 

(3) F. P. L. asks how to remove the 

copper from the electric light carbon. A. The copper 
can be dissolved in nitric acid. 2. If I should use 
coppered ones, and the solution be weakened, could I 
charge it again and get as good current? A. The copper 
ones would answer. It is a simple matter to add a 
little more sal ammoniac to strengthen the solution as 
it becomes exhausted. 3. Which plate does the cur- 
rent come from— the carbon or the zinc? A. The cur- 
rent is assumed to pass from carbon to zinc on the 
outer circuit of a battery. The electric current is a 
conventional term only; we know nothing of the 
actual action. 

(4) Gr. E. G. asks the best kind of soft 

iron and size of copper wire to make electro-magnets. 
A. Norway iron is very good. After it has been 
forged and finished, heat it to a red heat and bury it 
in forge cinders or in powdered quicklime. The size 
of wire depends on the available current and other 
circumstances of the case. No general rule can be 
given. 

. (5) H. B. P. asks for a method of drill- 
ing holes in glass, and if they can be drilled as large 
as X inch without enlarging or running out. A. A 
hard drill or a file with end broken off may be used 
in a brace. Apply spirits of turpentine with camphor 
in solution to the glass, and keep the cavity supplied. 
A copper tube held in a lathe chuck and supplied 
with emery and oil cuts a very neat hole. The glass 
may be held steady by a core cemented to it to fit 
inside of the tube. Hold a cork pressed against the 
glass opposite the tube end while drilling 

(6) J. B. McGr. writes : Two engines 

are as near alike as can be made, except size of 
driving wheels— fired alike, steam pressure alike. 
Why is it that the one with 3 ft. 2 in. driving 
wheels will start and haul a heavier train of cars 
than the one with 4 ft. 2 in. wheels? A. The piston 
of the engine with 3 ft. 2 in. drivers will act with 
more advantageous leverage than will the other, as 
far as hauling power is concerned, but it loses the 
exact equivalent in rate of running at equal piston 
speed. 

(7) J. T. S. W. writes: I have read that 

if you make a piece of steel red hot, and touch it 
with a stick of brimstone, the steel will melt and run 
like water. Is this a fact ? I have tried the experi- 
ment, but with no success. A. Your heat may have 
been insufficient, and you may not have held the 
brimstone long enough in contact with it. A chemi- 
cal reaction takes place ; the sulphur combines with 
the iron, forming a sulphide of iron, fusible at a red 
heat. This it is that melts, not the steel as such. 
Use a stick of sulphur, and keep it in contact with 
the steel until the result is obtained. The sulphur 
will probably catch fire, so be careful when you try 
the experiment, and have water at hand with which 
to extinguish the sulphur if necessary. The odor of 
the burning sulphur will be very disagreeable. 

(8) A. F. M. asks how to make a 

cement for carbon to make a box for a battery. A. 
Try Burgundy pitch or melted shellac. We would not 
advise you to trust to cement alone. Fasten your 
plates by metal straps or screws, and make water tight 
by either of above cements. 

(9) C. H. M. asks : 1. How much cold 
will the fire extinguishing liquid stand, a recipe of 
which you have given ? A. It is supposed to stand the 
coldest temperature, of this region. It is possible that 
the extreme cold of Dakota might affect it. 2. Is it 
equal to that used in the hand grenades ? A. It is 
used in them. 3. Is there any objection to running 
a lightning rod through a barn, following a post, in- 
stead of carrying it down on outside ? A. It is con- 
sidered better practice to carry it outside of the 
building. 4. I have a geared windwheel on one end 



of my barn ; its upright shaft (1J^ inches) extends 
about 8 feet above the roof, and comes within about 
8 feet of the floor. The horizontal shaft runs 24 feet 
toward the center of barn, the two shafts connecting 
with pinions. Can I keep the electric current from 
following the horizontal shaft, in case it was struck, 
and run it direct to the ground ? A. Connect lower 
end of vertical shaft by a lightning rod or other 
conductor to a plate of iron buried in charcoal, 
damp earth, or immersed in a cistern or well. The 
electricity will not follow the shaft. 5. In rodding the 
barn, would you connect a point to upright shaft? The 
barn is 62 feet long, and should have three rods or 
points. There is a cupola in center of roof, 9 or 10 feet 
higher than peak of barn. A. If above connection is 
made, it will be well to have several points con- 
nected to shaft. If the shaft is in contact with the 
wooden frame only, and has no metallic connection 
with the ground, no points are needed. The connec- 
tion described in No. 4 under latter conditions is un- 
necessary also. 

(10) W. A. P. writes : In making my 

dynamo, described in Supplement, No. 161, I have 
wound the magnet with No. 16 wire, cotton-covered, 
and covered each layer with shellac and red lead; and 
when I connect one of the terminals with a battery, 
and touch the other battery wire to either pole of the 
magnet, I get a spark; what is the trouble ? A. Your 
wire is in direct communication with the core of the 
magnet. The coating is broken, or the binding screw 
or terminal may not be insulated. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted, 

April 13, 1886, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 

Advertising circular, W. Homan 339,889 

Air, apparatus for drying, J. H. Cremer 339.619 

Alarm. See Burglar alarm. Door alarm. 

Ale, beer, and porter, manufacturing, Pigeon & 

Flanagan 339,686 

Alkaline material, apparatus for treating crude, 

R. G. Neuenschwander 339,681 

Amalgamator, Beaupre & Meloy 339,842 

ADnunciator and fire alarm, hotel, A. T. Hess (r).. 10,711 
Annunciator and spring jack, combined, T. B. 

Doolittle 339,627 

Anti-insect fabric, J. P. Began 339,810 

Automatic brake, G. W. Sanborn 339,698 

Axle lubricator, Hawkins & Allen 339,768 

Axles, dust guard for car, W. McKenzie 339.675 

Axles, metallic cup for carriage, B. Jacquelin 339,784 

Bag holder, W. M. Krure 339,665 

Balance, molecular pivot, A. Springer.. .340,010 to 340,012 

Balance, torsion pivot, A. Springer 340,013 

Balance, torsional. Springer & Roeder 339,947 

Balance, torsional pivot. P. A. Roeder.... 340,006 to 340,008 

Balance, torsional pivot, Springer & Roeder 339,946 

Ballot box, registering and canceling, R. G. 

Wood .' 340.069 

Band cutter and feeder, J. H. Sheldon 339,815 

Bar. See Railway splice bar. 
Bath. See Steam or vapor bath. 

Bed bottom, C. Kilburn 339,789 

Belt, tightener, chain, O. Cooley 339,861 

Bevel, E. D. Farnham 339,633 

Bicycles, hood attachment for, H. W. Libbey 339,793 

Bisulphites, making, W. O. & W. P. Crocker 339,975 

Bit. See Bridle bit. 

Blind slats, device for operating, B. D. Stevens.... 340,017 

Board. See Switch board. 

Boiler. See Wash boiler. 

Boiler covering composition, W. M. Suhr 339,820 

Boiler scraper, C. A. Rockstroh 339.932 

Bolt. See Chain bolt. Flour bolt. 

Bolt, H. A. Wahlert 339,951 

Book and paper folding machine, A. J. Davison... 339,868 

Book clasp, J. Monch 339.801 

Boot or shoe, Gascoine & Royce 339,760 

Boot or shoe, rubber, G. Watkinson 339,953 

Bottle filling device, R. R. Stone 339,709 

Box. See Ballot box. Paper box. Photograph- 
er's wash box. Scouring box. 
Boxes, device lor immovably securing, C. Hunt- 
ley 339,779 

Brake. See Automatic brake. Cable brake. Car 
brake. Vehicle brake. 

Brick burner, B. Albers 339.963 

Brick, duplex. J. A. McAllister 339,799 

Brick machine, G. Haut 339,881 

Brick machines, pressure regulator for, J. J. 

Koch 340,049 

Bridle bit, B. Turton 339,716 

Bridle rosette, W. J. Bitter 339,848 

Broom and brush cabinet, J. L. Smith 339,702 

Buckle, S. Scheuer 339,699 

Buckle, suspender, J. Spruce 339,948 

Buckles, machine for making, J. B. Kelsey 339,899 

Building purposes, composition for, J. Wurzner.. 339,726 

Building, whale-shaped museum, A. Ward 339,828 

Burglar alarm, S. B. Carr 339,854 

Burglar alarm. J. N. Yelton 339,982 

Burner. See Brick burner. Gas regulating 
burner. 

Button, collar, A. Hessels 339,775 

Button setting instrument, E. D. Steele 340,014 

Cable brake, A. Roncaglia 339,697 

Camera, C. C. Bragg 339,736 

Camera attachment, S. S. Benster 339,731 

Can rosining and soldering machine, combined, J. 

H. Hermann 339,774 

Cane stubble shaver and destroyer, A. Millet 339,916 

Car brake, W. -Lang 339,905 

Car brake, J. Llnnroth 339,670 

Car brake and starter, D. Hall 339,645 

Car coupling, J. M. Edwards 339,751 

Car coupling, P. C. Greenawalt 339,984 

Car coupling, J. W. Jackson 339,782 

Car coupling, J. W. Johnson 339,659 

Car coupling, C. H. Terry 339,711 

Car wheel, J. C. Beach 339.613 

Car wheel fender, railway, A. Tj. Clarke 389,857 

Cars, apparatus for dumping' coal, Barnes & 

Laws 339,838 

Cars, gripping device for cable,!G. H. Dodge 340,034 

Carriage windows, apparatus].for adjusting, W. 

Frost 340,037 

Cartridge crimper, W. E. Nye 340,057 



Case. See.Bgg case. 

Castings, mould for forming, W. H. Harris 340,043 

Cement for roofing, etc., B. J. Burchell 339.970 

Cement, manufacture of, H. Mathey 339,673 

Chain bolt, J. B. Hawes 339,883 

Chain machine, weldless, M. Jacker 339,781 

Chair. See Opera chair. 

Chair seat, R. P. Burkhardt 340,029 

Chimney cowl, ventilating, M. W. Costello 339,863 

Chisel, mortising, Peterson & Connelly — 339.806 

Chopper. See Cotton chopper. 

Churn, J. P. Kelso 339,991 

Churn, S. Smith 339,944 

Cigar box.Ii. Levi 339,792 

Cigar bunching machine, Bovee & Belmont 339,850 

Cigarette holder, C. Stoppa 340,064 

Clamp. See Overshoe clamp. 
Clasp. See Book clasp. 

Clipper, hair, Reinhardt & Lebherz 339,811 

Clock, calendar, U. V. Jaeggi 339,657 

Clock pendulum regulator, W. D. Davies 339,867 

Clock synchronizing device, C. H. Pond 339,688 

Clothes drier. J. H. Morlan 339,678 

Coach platform, A. & C. E. Wnuck 340,068 

Coat, etc., P. F. Paulme 339,920 

Coffee huller, J. Guardiola 340,039 

Coffee roaster, J. T. Johnson 339,660 

Coffin, R. M. Fryer 340,038 

Collar, horse, C. If land 339,892 

Conduit, underground, J. Beeler 339,844 

Copy holder, A. Hayward, Jr 339,770 

Copying press. E. M. Haines 339,878 

Copying press, letter, H. Griffin 339,643 

Corset, M. A. Waterhouse 339,719 

Cotton chopper, C. L. Ferriott 339,753 

Cotton gin, G. L. Rollins 340,061 

Coupling. See Car coupling. Thill coupling. 
Cover. See Manhole cover. 
Cowl. See Chimney cowl. 

Cracker machine, Crane & Eden 339,972 

Crackers, machine for arranging, W. Jackson 339,656 

Crusher. See Ore crusher. 

Cultivator, T. J. Eubanks 339,632 

Cut-off for cisterns, water, W. Horn, Jr 339,651 

Cut-off valves, automatic device to lock, D. M. 

Monroe 339,802 

Cutter. See Band cutter. Paper cutter. 

Cutter head, C. B. Temple 339,825 

Cutter heads, counterbalance for, G. W. Hill 339,886 

Cyclometer, G.'P. B. Hoyt 339,891 

Deodorizing and disinfecting purposes, portable 
apparatus for use with closets, commodes, and 

the like for, G. H. Ellis 339,752 

Digger. See Potato digger. 

Dish washing pan, H. B. Allen 340,027 

Disinfectant, Sarmiento & Grimm 339,935 

Door alarm, C. G. Edwards 339,750 

Dovetailing machine, J. B. Schmid 339,700 

Drawer handle, A. H.Jones 339,894 

Drier. See Clothes drier. Fruit drier. Grain 
drier. 

Dump, slag, Bretherton & Colburn 339.737 

Eaves trough hanger, W. H. Berger 339,847 

Egg case, T.M.Appling 339,612 

Electric machine, dynamo, Batchelor & Walter.. . 339,839 
Electric machine, unipolar dynamo, C. Hering . . . 339,772 
Electric machines, compensating resistance for 

dynamo, C. Hering 339,773 

Electric signal, individual, B. P. Warner 339,718 

Electric switch, E. Thomson 339,714 

Electrical conduit, underground, D. N. Hurlbut. . 340.016 

Elevating liquids, apparatus for, B. Korting 339,663 

Elevators, valve for hydraulic, R. C. Smith 339,816 

End gate and scoop board, combined, G. A. 

Rauschelbach 339,692 

Engine. See Rotary, engine. Steam engine. 

Eraser, O. Cate 339,856 

Exercising apparatus, A. P. Largiader 339,668 

Exercising machine, G. Goldie 339,638 

Exhibiting devices, electrical attachment for, W. 

T. Smith 339,7u6 

Extractor. See Nail extractor. 
Fabric. See Anti-insect fabric. 

Fabric turfing implement, G. W. Griffin 339,642 

Fan, rotary, C. Barnes 339,837 

Fan, rotary, J. Carr 339.853 

Feed trough, H. Mendenhall 339,915 

Feed trough, S. A. & J. M. Rine 339,694 

Feed water heater, H. C. Francis 339,635 

Feed water healer, E. Green 339,983 

Fence, J. O. Carter 339,855 

Fence. A. Newkirk 339,919 

Fence rail, W. Billings 339,732 

Fence, wire, J. Taggart 339,833 

Fiber, "apparatus for separating vegetable from 

animal, T. B. Bowers 339,964 

Filter, S. W. Lambertson 339,791 

Filters, draining device for upwardly-acing bone- 
black, B. E. Quimby 340,005 

Filters, seamless felted fabric for, T. S. Wiles 339,722 

Firearm, breech-loading, J. P\ Pieri 340,002 

Fire escape, P. Fogarty 339.871 

Fire escape, Hargrave, Sr., & Lee 339,647 

Fire escape, J. A. Neilson 339,918 

Fish, bait for catching, A. Wakeman 339.952 

Flour bolt, F. G. Winkler 339,723 

Fly trap, J. M. Perry 339,685 

Foot warmer, M. W. Hanley 339,764 

Freezing or refrigerating machine, J. Csete 340,031 

Fruit drier, A. J. Hatch 339,767 

Furnace. See Gas furnace. Tinner's furnace. 
Furnaces, utilizing the waste heat of, S. M. Lillie. 339,669 

Furniture, household, W. Beale 339,614 

Gauge. See Scissors cutting gauge. 
Gas, apparatus for the manufacture of illuminat- 
ing, H. H. Edgerton 339,748 

339,876 

339,648 



Gas furnace, W. H. Graham.. 
Gas furnace. Head & Kaylor. 



Gasholder and mixer, C. M. & C. B. Kemp 389,900 

Gas pressure regulator, L. B. Fulton 339,757 

Gas regulating burner, Butcher & Wuster 340,030 

Gate. See End gate. * 

Gate, J.M. Dine 340,033 

Gate, I. L. Landis 839,903 

Gate, 01dfather& Grandstaff 339,928 

Gate, J. Ringer 339,695 

Generator. See Steam generator. 

Governor, W. R. Cunningham 340,032 

Governor for steam engines, electric, A. O. Teng- 

vall 339326 

Governor for water wheels, H. E. Jacobs 339,783 

Grain binder, G. G. Hunt 339,988, 339,989 

Grain binder, cord holder, J. G. Leonard 339.994 

Grain cutting machinery, A. Wemple 339,720 

Grain drier. L. Gathmann 339,874 

Grain meter, Taylor & Stockwell 339,824 

Grain separator, G. H. Ellsbury 339,631 

Grinding mill, roller, P. Van Gelder 840,019 

Guano distributer, S. A. Bskew 339,869 

Gun carriage, H. C. E. Malet 339,795 

Halter, E. R. Michaelis 339,996 

Hame fastener, I. Howland 339,653 



Hames, guard and trace attachment for harness, 

J. Douglass 339,629 

Hanger. See Eaves trough hanger. 

Harness, C. La Dow 339,902 

Harness, J. F.Randall 339,929 

Harness rosette, W. J. Bitter 339,849 

Harness rosette, B. F. Pflueger 339,926 

Harrow, J. H. Barley 339,835 

Harrow, seeder, and roller, combined, O. Gra- 

velle i. 339,763 

Harrow, wheel, R. Wheeler 339,957 

Harvester, L. J. Gilman et al 339,761 

Harvester, cotton, C. B. Wright 339,725 

Hay carrier track, P. A. Myers 340,055 

Hay rake, horse, H. M. Burdick 339,971 

Hay stacker, L. & T. Soseman 339.818 

Hay tedder, S.R.Collier 339,742 

Headrest, G. Phillips 339,807 

Heater. See Feed water heater. 

Hog ring, W. L. Caldwell 339,852 

Holder. See Bag holder. Cigarette holder. Copy 
holder. Gas holder. Lamp shade holder. Pen 
and pencil holder. Rein holder. Shade holder. 
Spool holder. 
Hook. See Meat hook. Stove hook. Whiffletree 
hook. 

j Horses, quarter boot for, E. A. Leonhard 339,995 

Huller. See Coffee huller. 
j Indicating apparatus, pointer for, T. H. Shep- 

l herd 340,009 

Inhaler, G. A.Evans 339,980 

Insulating wires, composition to be used for, J. 

Howe 339,777 

Insulation, composition of matter for electrical, 

j B.D.Kendall 339,787 

Iron. See Soldering iron. 
j Key. See Telegraph key. Watch key. 
Kiln. See Tile and pottery kiln. 

Knife sharpener, emery, W. H. Parkin 339,683 

Lamp, electric, Macdonald & Woodman 339,908 

Lamp, self -regulating, V. Di Marzo 339,911 

Lamp shade holder, F. A. Stearns 339,708 

Lamp, street. A. F. B. Hennig 339,884 

Lamps, carbon holder for arc, S. H. Stupakoff . . . . 340,065 

Lantern, dark, W. Benner 339,846 

Last supporting jack, H. Stockman 340,062. 340,063 

Latch, knob, E. Knight 340,048 

Lathe for the manufacture of artificial limbs. J. 

B. Hanger 339,879 

Leather splitting 'machine, scrap, J. A. Josse- 

lyn 339,990 

Lemon squeezer, G. R. Wilson, Jr 340,025 

Letters, blanks, and other papers, device for hold- 
ing and filing, A. L. Colton 339,850 

Lifter. See Plate lifter. 

Lock. See Nut lock. Seal lock. 

Lock, D. F. Haasz 339,644 

Locomotive, R. Abt 339,831 

Log turner, W. W. Coyle 339,864 

Loom picker. J. W. Barlow 339.836 

Loom shuttle, R. Shand 339,941 

Lubricator. See Axle lubricator. 

Lumber, asbestus, B. A. Hayes ... 339,769 

Magneto calls, short circuiting device for, G. A. 

Mason 339,672 

Manhole cover. R. Munroe 339,998 

Meat cutting machine, J. G. Baker 333,833, 339,834 

Meat hook, J. Koeberle 340,050 

Mechanical movement, Crompton & Wyman 339,620 

Mechanical movement, O. Hufeland 339.987 

Mechanical movement, A. D. Jeffrey 339,893 

Mechanical movement, C. B. Maxson 339.912 

Metal working machines, tension mechanism for 

spindles of, J. Hartness 339,882 

Meter. See Grain meter. 

Milk cans, locking device for, E. Whitson 339,829 

Mill. See Grinding mill. Roller mill. Sawmill. 

Mole and gopher trap, F. Stanke 339,707 

Money changer, C. B. Hopkins 339,986 

Mop wringer, A. A. Frasier 339,755 

Mower knives, device for forming, G. M. Wil- 
liams 340,024 

Mower, lawn, G. Campbell 339.616 

Mowing machine, G. L. K. Morrow 339,997 

Music holder, P.J. Kearney 339,897 

Music rollers, machine for making and inserting 

staples in, H. B. Morris 339,679 

Musical instruments, transposing key board for, 

A. Larsson 339,906 

Nail extractor, P. F. King 339,993 

Nails, machine for making wire, J. T. Kennedy.... 339,901 

Name and drop letter plate, W. B. Sparks 339,819 

Napkin pin, A. McDonald 339,674 

Necktie fastener, W. B. Kauffmann 339,896 

Nut lock, G. L. Fowler 339,982 

Nut lock, J. W. Ganoe 339,768 

Nut lock, O. D.Harmon , 339,880 

Opera chair, S. W. Peregrine 339,921 

Ore crusher, roller, S. R. Krom 339.664 

Overshoe clamp, J. H. Caldwell 339,740 

Packing for stuffing boxes, metallic, F. Henne- 

bohle 339,771 

Packing, rod, E. L. Perry 339,924, 339,928 

Padlock, C. L. Wheeler 339,956 

Pan. See Dish washing pan. 

Paper box, F. M. Oviatt 340,058 

Paper box machine. B. E. Becker 339,843 

Paper cutter, W. Jones 339,895 

Paper, drying frame for sensitized, H. Kuhn 339,666, 

Paper machines, automatic guide roll attachment 

for, R.Smith 339,703 

Paper webs, machine for winding, J. J. Manning- 339,796 

Pen and pencil bolder, T. W. F. Smitten 339,817 

Pencils and pen holders, yoke for connecting, T. 

W.F.Smitten 339,705 

Perforating machine, J. Schumacher 339,937 

Photographer's wash box, T. H. Kelley 339,898 

Photographic apparatus, shutter for, J. K. 

Beach 339,840 

Photographic shutter, C. F. Marvin 339,910 

Picker. See Loom picker. 

Pipe wrench, D. P. Foster. 339,634 

Pipes, closing the ends of wrought iron, M. L. 

Ritchie 339,813! 

Pitchfork and rake, combined, A. J. & B. B. Wil- 
cox 339,830 

Pitman connection, A. M. Blain 339*733 

Plane, bench, J. P. Gage ... 339,872 

Planing machine, W. H. Gray 339,877 

Planter and fertilizer distributer, combined seed, 

R. M. & J. M. Brooks 339,967 

Planter, check rower corn, C. E. Sweney 340,066 

Planter, seed, P. Dickinson 339,978 

Plate lifter, C. A. Crawford 339,973 

Platform. See Coach platform. 

Plow, L. C. Jaques. 339,658 

Plow, J. T. Ketchum 339,788 

Postal card, reply, W. Homan 339,890 

Potato digger, S. E. Smith 359,704 

Potato digger, plow, J. McFarland 339,914 

Press. See Copying press. Soap press. 

Printing machine, J. L. Poalk , . 339,687 
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Printing upon matches, machinery for, J. H. 

Mitchell 339,917 

Pulley, friction clutch, E. B. Benham 339,845 

Pump, G. F. Case 339,617 

Pump, double-acting force, J. Waters 340,020 

Pump, steam vacuum, F. A. H*ensley 339,649 

Pumps, compound gearing for air, L. C. Huber... . 339,654 

Pyrometer.J. Frew 339,756 

Railway, cable, Huey & Lovegroove 339,055 

Railway splioe bar, M. Sellers. . 339,940 

Railway switch. J. F. Bullard 339,9(»9 

Railway tie, F. F. Scott. 339,9i>8 

Railway track laying apparatus, G. F. Harris 340.042 

Railways, circuit for electric, Short & Nesmith.... 339,942 
Railways, switch for cable or other conduit, 

Wharton, Jr., & Samuel 339,955 

Regulator. See Gas pressure regulator- 
Rein holder, W. II. Hillier 339,887 

Ring. See Hog ring. 

Riving machine, I. A. Davis — 339,866 

Roaster. See Coffee roaster. 
Roller. See Steam heated roller. 

Roller-mill, U. H. Odell 339,927 

•oofing, siding, and ceiling, metallic, W. H. 

Cusack 339,744 

Rotary engine, W. I.,. Tuck 339.827 

Rudder attachment, P. C. Roach 339.6% 

Saddle, harness, J. Douglass 339,628 

Sashes, device for hanging window, E. & A. A. 

Garrand 339.759 

Satchel or hand bag, J. P. Onderdonk 340,00L 

Saw, band, E. C. Atkins 339,728. 

Sawmill, band, J. W. Maxwell 339,797 

Saw swage, A. Stevens 340,016 

Saw tooth, A. Krieger 340,051 

Saws, machine for making, G. W. Griffin 339,641 

Scaffolding trestle, M. Pinks ton '340,004 

Scissors cutting gauge, F. B. Johnson 339,785 

Scouring box, H. D. Place 340,059 

Scraper attachment for vehicles, road, C. G. 

Jones 339,661 

Screen. See Window screen. 

Seal lock, H. K. Harker 340.041 

Seal trap, mercury, A. Edwards 339,749 

Seam or joint, air and water tight butt, G. J. 

l'agg 339,710 

Seat. See Chair seat. 
Separator. See Grain separator. 

Sewer trap, B. P. Bower 339,851 

Sewing machine attachments, feed mechanism 

for buttonhole, W. H. Gilbert 339,985 

Sewing machine feeding mechanism, P. Diehl — 339,624 

Sewing machine looper, J. M. Curry 33;*,743 

Sewing machine tension device, P. Diehl 339,623 

Sewing machines, clamp for buttonhole, J. G. 

Greene 339,640 

Sewing machines, combined ruffler and piping at- 
tachment for. E. C. Reese.... 339.693 

Shade roller, R. B. Perkins 339,923 

Shafts, anti-freezing box for turbine, B. F. Beck- 

with etal 339,730 

Shafts, method of turning journals of crank, W. 

F. Hogan 339.776 

Shears. See Sheep shears. 

Sheep shears, A.J. Lytle 340.053 

Sheet metal bending machine, W. J. Bayrer &J9.729 

Shingle, R. C. Snowden 339,945 

Shingle machines, feed mechanism for, W. L. 

Purves 339,808 

Shoe, E. Lun t 340,052 

Show box for combs, W. H. Noyes 340,056 

Signal. See Electrical signal. 

Signaling apparatus, district, J. C. Wilson 339,960 

Silk fiber, treating, C. Huggenberg 339,778 

Skaters and swimmers, apparatus for assisting, J. 

W. Hill 339,650 

Skaters, balancing device for roller, G. D. Kayes.. 339,786 

Slate, school, H. H. Christie 339,618 

Slate washer and wiper, P. D. Horton 339,652 

Slates, abacus for, C. F. Roddey 339,933 

Sled, G. M. Dwight.... 339,747 

Sleigh, C. F. Kimball 339,992 

Slicing machine, I. L. Landis 339,904 

Snow plow, J. E. Nathan 339,680 

Soap, manufacturing, E. C. Atkins 339,727 

Soap press, W. T. Schuberth 339,936 

Sodium, producing sulphite or bisulphite of, W. 

O. & W. P.Crocker 339,974 

Soldering iron , J. Lee 339,907 

Spatula and electric mouth illuminator, combined, 

A. R. S. Foote 339,754 

Speaking tube, J. Gorris 339,639 

Spectacles, instrument for measurements for, F. 

L. Miles 339,676 

Spindle step, C. S. Trask 340,018 

Spinning machine, W. M. Fox 339,981 

Spoke socket, W, F. Whiton 339,721 

Spool holder, G. E. Brooks 339,738 

Spring. See Tubular spring. Watch case spring. 

Spring, G. Goewey 339,762 

Spring bending machine, G. Norwood 339,803, 339,804 

Square and protractor for builders' use, A. Nilsen 339,682 
Steam boiler, sectional flasher, A. W. Van Dors- 
ton 339,950 

Steam boilers, leveling apparatus for, J. M. Kra- 
mer 339,790 

Steam engine, T. Brantley 339,965 

Steam engine, H. H. Westinghouse 340,021, 340,022 

Steam engine, W. Wilson 339,961 

Steam generator, L. W. Pond 310,060 

Steam heated roller, A. M. Bowers 339,735 

Steam or vapor bath, cabinet, B. Gailand 339,873 

Steel, apparatus for making, E. Nicholson 340,000 

Stencil. G. F. Gunther 340,040 

Stereotype matrices, machine for producing, F. 

D.Maltby 339,671 

Stove hook, S. F.Gibson 339,637 

Stovepipe thimble, D. A. Smith 339,701 

Stoves, ventilating attachment for heating, W. 

M. Brinkerhoff 339,966 

Suspenders, J. T. Budd 339,968 

Switch. See Electric switch. Railway switch. 

Telephone switch. 
Switch board and central office apparatus, T. B. 

Doolittle 339.62C 

Syringe tube, B. F. Sutton 339,821 

Table, blackboard, and moulding board for mak- 
ing relief maps, etc., combined, A. S. Clough... 339,741 

Telegraph key, convertible, J. A. Maloney 339,909 

Telephone switch, Blattau & Boyden 340.028 

Telephone transmitter, D. Drawbaugh 339,745 

Telephonic apparatus, H. N. Hastings 339,766 

Telephonic communication, system of, T. B. Doo- 
little. ...... . 339,625 

Thill coupling, D. Thompson 339,713 

Thill coupling, Fried & Weaber 339,636 

Thrashing machine, R. Beardsley 339,841 

Tie. See Railway tie. 

Tile and pottery kiln, Pike & Schopp 340,003 

Tinner's furnace, portable, G. O. Sanderson 339,934 

Tobacco booking machine, W. Jones 339,662 

Toboggan, Proctor & Miller 339,690 



Seal 



Tooth, artificial, J. W. White 

Transom support, C. E. Steller 

Trap. See Fly trap. Mole and gopher trap, 
trap. Sewer trap. 

Trough. See Feed trough. 

Truck, H. C. McCarty 

Trunk, G. Crouch 

Trunk, J. D. Crouch 

Truss, E. Van Note 

Tube. See Speaking tube. Syringe tube. 

Tubular spring, braided wire, J. L. Wells 

Tubular or hollow structures, re-enforcing, E. 
Hill 

Type and overlay, perforating, J. Mayerhofl' 

Type writing and matrix making machine, T. D. 
Worrall 

Vacuums, apparatus for the production of high, 
Reinmann & Ott 

Valve, balance slide, W. A. Dobson 

Valve gear, steam, M. Murphy 

Valve, pressure reducing, G. M. Davis 

Valve, puppet, C. F. Putnam 

Valve, slide, J. Booth 

Valve, steam, F. Schumann 

Valve, device for operating, F. A. Hinds 

Vehicle brake, J. L. T. Linson 

Vehicle brake, W. J. Renniman 

Vehicle spring, A. Edelmann 

Vehicle, two-wheeled, T. H. Brown 

Vehicle, two-wheeled, K L. Dunbar 

Vehicles, brake shoe for, H. H. Thomas etal 

Velocipede, H. B. Hart ... 

Vitreous substance with metal parts embedded 
therein, manufacture of articles made of 
mouldable, A. Swan 

Wagon, J. H. Whiting 

Wagon stake, J. M. Deitz 

Wall and other papers, ornamenting, W. V. Wil- 
son 

Walls, mould and angle piece used in construct- 
ing concrete, T. W. Carrico ; 

Warping mills, creel frame for, F. H. Patrick 

Washboard plate, J. II. & O. T. Lapham 

Wash boiler, W. B. Cluny 

Washer. See Slate washer. 

Washing machine, A. Irmler 

Washing machine, S. C. Parker 

Waste pipes and traps, air inlet and seal for, E. S. 
McClellan 

Watch case spring, H. F. Cook 

Watch dial, G. Hunter 310,044, 

Watch dials, machine for spacing, F. B. Perkins. . 

Watch key, M. W. Geary 

Watch movement packing box, C. H. Smith 

Watch, stop, C. P. Corliss 

Watches, etc., safety attachment for, O. G. 
Faber 

Water meter, proportional, N. B. Acheson 

Weather strip, D. N. Hyre 

Weighing machine, etc., register for grain. C. 
Seessle ; 

Wells, point for deep, S. W. Douglass 

Wells, apparatus for the formation of deep, S. W. 
Douglass 

Wheel. See Car wheel. Wheelbarrow wheel. 
Wind wheel. 

Wheelbarrow wheel, G. W. Thomas 

Whiffletree hook, O. M. Pond 

Wind wheel, A. Van Ness 

Windmill, J. R. Desjardins 

1 Windmill, G. Turner '. 

I Window, M. S. Millard 

I Window screen, M. C. Radway. 

Wire drawing, coating metal for, G. W. Whyte.... 

Wire, process of and apparatus for drawing and 
straightening, S. H. Byrne 

Wire rope or cable, A. S. Hallidie 

Wrench. See Pipe wrench. 

Wrench, J. & P. Ryan 

DESIGNS. 

Bag, etc, traveling, C. H. Buchanan 

Banner rod, G. R. Osborn 

Box, S. F. Whitman 

Carpet, J. G. Speck 1(1,619 to 

Dishes and tableware, Laughlin & Chetwynd 

Door mat, M. O'Connor 

Bar rings, bow for, A. Hessels 

Easel, G. R. Osborn 

Hub band, J. Simpson 18,624 to 

Tjamp standard, P. E. Guerin 

Padlock case, E. C. Manning 

Shoe, C. H. Buchanan 

Stove, oil, C. O. Schwartz. 

Tray, A. Ledig 

Woven fabric, J. R. MacColl 



339,958 
340,015 



339,913 
339,622 
339,622 
340,067 

339,954 

339.885 
339,798 

339,724 

339,930 
339,979 
340,054 
339,865 
339,809 
339.734 
339,814 
339,888 
339,794 
839,931 
310,036 
339,615 
339,746 
339,949 
339,705 



339.822 
339,959 
339.976 

340,026 

340,070 
339,684 
339,667 
339,858 

339,780 
339,805 



339,800 
339,860 
340,045 
339,922 
339,875 
339,943 
339,862 

339,870 
339,832 
340,047 

339,989 
340,035 



339,712 

339,689 
839,717 
339,977 
339,715 
339,677 
339,691 
340.023 



339,739 
339,646 



339,813 



16,608 
16,616 
16,629 
16,623 
16,613 
16,618 
16,611 
16,617 
16,627 
16,610 
16,614 
16,609 
16,628 
16,612 
16,615 



TRADE MARKS. 

Bitters, botanic nerve, J. P. Miller 13,183 

Buttons for sleeves and collars, lever, R. S. Cut- 
ting 13,174 

Chewing gum, dental, R. W. Morgan 13,185 

Cod liver oil and plain cod liver oil, emulsion of. 

D. M. Stiger & Co 13,190 

Corsets, Weedsport Skirt and Dress Company 13,192 

Cough remedies, J. A. Fischer 13,177 

Coughs, colds, and lung diseases, preparation for 

treatment of , J. J. Mack & Co 13,182 

Flour, wheat, Schoellkopf & Mathews 13,186 

Furs for garments and garments made wholly or 

in part of furs, R. A . Servant 13,187 

Game, certain named, Edwards & Bonbright 13,175 

Oil for watches, chronometers, and clocks, lubri- 
cating, Brandt & Boss 13.173 

Oil, olive, Societe Hygienique Alimentaire 13,189 

Peppermint oil and products containing the same, 

crystals of, A. M. Todd 13,191 

Printing and embossing presses, M. Gaily 13,179 

Soap, family, N. K. Fairbank & Company 13,176 

Soaps, lotions, cosmetics, toilet powders, bando- 
lines, and toilet waters, Foote & Jenks 13,178 

Stationery, certain named articles of, Ivison, 

Blakeman, Taylor & Co. 13,181 

Teas, H. W. Banks & Co 13,172 

Turpentine, W. B. Moore 13,184 

Wire nails, Hartman Steel Company (limited) 13.180 

Woven fabrics, R. & H. Simon 13,188 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to- Munn & Co., 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full instruction 
address Munn & Co., 361 Broadway, New York. Other 
foreign patents may also be obtained. 
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Inside Page, each insertion 
Back Page, each insertion 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per tine, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



SHIELDS & BROWN 

Manufacturers and Sole Proprietors of 




For BOILERS and STEAM PIPES 

Redueee Condensation of Steam. 

FOR Gr^_S J±NT> WATER PIPES. 

Prevents Sweating and Freezing. 

The Best, Mon-Conduclor of Heat, and Cold in the World 
Send for illustrated descriptive Circular, aud name tbispaper. 

143 Worth Street, New York. 

78 and 80 Lake Street, Chicago. 



RESERVOIRS. 

The only absolutely water-tight reservoirs for towns 
and cities; also acid-proof reservoirs. For description 
send to T. NEW, 32 John Street, New York. 



^Woodworking Machinery, 

&£" H TPrtV PIqtiitim' "VItIIcj Tn r> tilt 11t»Q 



For Planing Mills, Furniture 
and Chair Factories. Car and 
Agricultural Works, Carrtage 
and Buggy Shops, and General 
Woodworkers. Manufact'd by 
The Lgan Company* 
Cincinnati, O.. U. 8. A. 
Full assortment of Perin Saw Blades. 





FRICTION CLUTCH 

Pulleysand Cut-off Couplings. 

JAS. HUNTER & SON. North Adams, Mass. 



FUEL OF THE FUTURE. — BY 

George Wardman. Historical notes on natural gas. 
Duration of the supply of natural gas. The economic 

?uestion connected with its use. Its advantages as a 
del. Contained in Scientific amkrican Supple- 
ment, No. 497. Price 10 cents. To be had at this 
office and from all newsdealers. 




THE BEST STEAM PUMP. 

Van Diizen's Patent Steam Pump. 

Incomparable in cheapness and effi- 
ciency. Needs no care or skill ; cannot 
get out of order ; has no moving parts. 

A Superior Fire Pump, 
Instantaneous and powerful, ever ready. 
Available, wherever steam pressure can 
be had. for pumping any kind of liquid 
(hot, cold, sandy, impure, etc.). We make 
ten sizes, prices from $7 to $75. Capaci- 
ties from 101 to 20.000 gallons per hour. 
State for what purpose wanted and send for Catalogue 
of "Pumps." Van Duzen *fc Tift, Cincinnati, O, 



REMOVES allMUDi 



VAN duzens 

[' MECHANICAL 
WE* CLEANER 

WATER PURIFIER 

MANUFACTURED BY 

E.W.VANDUZEN^„ N fe 



MENTAL CONTAGION IN INEBRIE- 

ty; an interesting psvchological study.— By T. D. 
Crothers, M.D. Contained in Scientific American 
Supplement, No. 474. Price 10 cents. To be had at 
this office and from all newsdealers. The same number 
contains a paper by 1\ L. Wright, M.D., on The Property 
of Alcohol which Allures the Neurotic to Drink. 



- ^.1 -^-na A SPECIALTY BuvJ" 
"■«--*. JOHN GREENWOOD &C0. 

flL ROCHESTER N.Y. 



FAY'S MANILLAROOFING 



Takes the lead. Cheapest, Handsomest & BEST 

Roofing. Samples, Catalogue, and Testimonialssmt/ree. 
Est'dl366. W.H. Fay & Co., Cooper's Point, Camden, N.J. 



SINKING THROUGH QUICKSAND. 

—A paper by H. W. Hughes, describing the Poetsch 
processof sinkingthrough quicksand by means of arti- 
ficial freezins. Contained in Scientific American 
Supplement, No. 4«8. Price 10 cents. To be had ta 
this office and from all newsdealers. 




Kaestner Friction Clutch, 

FOR 

Gearing, Pulleys, 

OR 

COUPLINGS. 

CHAS. KAESTN EB & CO., 

Builders of General and Spe- 
cial Machinery, 
80S-S11 8. Canal Street, 

Send for Catalogue. Chicago, 111. 



HYPNOSCOPE.— A PAPER BY J. 

Ocbovvicz, M.D. , describing a new apparatus for ascer- 
taining to what degree persons are hypnotizable. With 
three figures. Contained in scientific American' 
Supplement, No. 473. Price 10 cents. To be had at 
this office and from all newsdealers. 




Wiley & Russell Mfe. Co., Greenfield, Mass. 



PERFECT 

NEWSPAPER FILE 



The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets.has been recently improved 
and prico reduced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

munn & CO., 

Publishers ScraajTmc Americaw. 



Remington Standard Type- Writer 

Purchasers per- 
mitted to return by 
Express C. O. D. for 
full purchase price 
at any time within 
thirty days, thus 
giving an opportun- 
ity for comparison 
with other ma- 
chines. 

Wyckoff, Seamans & Benedict, 

33!> Broadway New York. 

BLOWPIPE-FLAME FURNACE.— A 

paper by A. C. Engert, describing a new boiler furnace, 
in the designing of which the chief objects have been 
economy in fuel and preservation of the boiler. Illus- 
trated with 2 figures. Contained in Scientific Amekt- 
CAN Supplement, No. 472. Price 10 cents. To be 
had t a this office and from all newsdealers. 




E 



VAPOR ATING FRUIT 

Full treatise o n improved 



methods, yields, profits, pi 
and general statistics, FREE. 



AMERICAN MAN'F'G CO. 

P. O. BOX E. WAYNESBORO. PA. 




PERFUMES.— A PAPER BY JACOB 

Jesson, describing various articles used in perfumery, 
and the mode of preparing essences therefrom, stating 
the amount bid cost of material required, and giving 
over thirtj formulas for handkerchief extracts, with 
the cost 01 ^ach. Contained in Scientific American 
Supplement, No. 472. Price 10 cents. To be had at 
this office and from all newsdealers. 



ASBESTOS 



fyllNEKS &. MANUFACTURE-OS packing C2 

,- new york. IneASBfc ...BOSTON, 

OO JOHN ST ^ lt>3 r.oN6RF.<;s SI 



Lists sent. 
N.Y. Machinery Depot, 

Bridge Store No. 16, 
Frankfort Street, N. Y. 



CHOLERA.-ABSTRACT OF^V PAPER 

by Dr. F. H. Hamilton, presenting the vaWous facts that 
are absolutely known about Asiatic cholera. Contained 
in Scientific American supplement, No. 471. 
i J rice 10 cents. To be had at this office and from all 
newsdealers. 



^HI^^^^K 



COPPER WIRE ; HOW DRAWN.— AN 

interesting description of the process of drawingcopper 
wire as practiced at the celebrated works of Mouchel, at 
Aube, Boisthorel, and Tillieres, France, illustrated 
with 5 engravings. Contained in Scientific Am ran can 
Supplement, No. 471. Price 10 cents. To be had at 
this office and from all newsdealers. 



FOR SALE. Manufacturing Property 

Near Railroad. Factory, 78x42 feet, heavy built, 4 Stories, 
Boiler House and ElevatorTower, Boilers, Engine, Shaft- 
ing, Machinery, and Belting all in good order. Address 
American Braid Co., W. Cheshire, Ct. 



WATCHMAN'S IMPROVED 

TIME DETECTOR, 

WITH SAFETY LOCK ATTACHMENT. 

J ^^^, Patented 1875, 1876, 

kSSIBS^ n— 1 1877.1880,1881,1882. 

H^ljy.p T ^ri ■=■ ls»l This instrument 

""* 1 '' ^ '"' " is supplied with 12 

keys. ■ Invaluable 
for all concerns 
employing watch- 
men. It contains 
all modern im- 
provements, and 
is far superior to 
the old style. 1882 
—At the National 
Exposition for 
Railway Applian- 
ces at Chicago. The only Medal for the most complete 
and Perfect Instrument. Send for circular to P. O. 
Box 2875. 
E. IMHAUSER, 212 Broadway, New York, 




STAMPED METAL GOODS, 

and other Articles in Brass and other Metals (the Dies 
and Tools for making same). Patent Novelties, Electri- 
cal Inventions, Special Machinery, Castings, &c. Manu- 
factured to order by M. MARTIN, Manufacturer, 

Mfife P- O. Box 285, New Brunswick, N. J. 



Architects, Contractors, Builders 

Should not fail to examine the merits of 

THE 0RMSBY SASH BALANCE. 

IN OLD FRAMES. IN NEW FRAMES. 




A Perfect Substitute for Weights and Cords 

ORMSBY SASH HOLDER CO., 

92 UTICA STREET, BOSTON, OPPOSITE 
B. & A. DEPOT. 



Flinching Presses 

DIES 1ND OTHER TOOLS 

tat Unman uftrtnw oUllUndt of 

SHEET METAL GOODS, 
CHOP FORCINGS, Ac. 

Stiles & Parker Press Cftj 

Hiddletown, Conn. 

Branch Office and Factory, 59 Duane Street, New York. 





ELECTRIC CONVEYORS.-DESCRIP- 

tion of two ingenious systems for the electric carriage 
of small packages. Illustrated with 13 engravings. Con- 
tained in Scientific American Supplement, No. 
1 (M . Price 10 cents. To be had at this office and from 
all newsdealers. 



THE ONLY PRACTICAL 

I ELECTRIC MOTORS 

FOR FAMILY JEWING HACHINES 
THE EI.ECTRO-DYNAWIC <?0 PHIL* 
?24 CARTrR J? PH/IADA, P 
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4^ili1;«imtt&ft 

Address: The American Writing 

Machine Co., Hartford, Conn.; 

New York Office, 237 Broadway. 



DRAINAGE.— A SERIES OF VERY 

excellent directions for draining railways, roads, etc., 
by Mr. Charles Paine. Contained in Scientific Ameri- 
can Sttflt/emient, No. 468. Price 10 cents. To be 
had at this office and from all newsdealers. 



NEW YORK BELTING AND PACKING COMP'Y. 

The Oldest and Largest Manufacturers of the Original 

SOLID VULCANITE 

Emery Wheels, 

i stamped in full upon all our 




Emery Wheel. 
John H. Cheever, Treas. 
J. D. Cheevek, Dep'y Treas. 



All other kinds Imitations anil Inferior. Our name i 
standard BELTING, PACKING, and HOSE. Address 

1TE"W" TOEK BELTI1TG cSc ^-^C^I^TO- CO. 

Warehouse: I 5 Park Row, opp. Astor House, New York. 

Branches: 308 Chestnut St., Phila., 167 Lake St., Chicago, 52 Summer St., Boston. 




PORTABLE BRIDGES. — DESCRIP- 

tion of a novel system of portable bridges devised by 
Mr. Alfred Cottrau, of Naples. Illustrated with 14 en- 
gravings. Contained in Scientific American Sup- 
plement, No. 4 iHi. Price 10 cents. To be had at this 
office and from all newsdealers. 




GOLD MEDAL, FABIS, 1878. 

BAKER'S 



Warranted absolutely pure 
Cocoa, from -which the excess of 
Oil has been removed. It has three 
times the strength, of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi- 
cal, costing less than one cent a 
cup. It is delicious, nourishing, 
strengthening, easily digested, and 
admirably adapted for invalida as 
well as for persons in health. 
Sold by Grocers eTe rywhere. 

BAKER & CO., Doisler, Mass, 



SLAT^ROOFCOVERINGS.-BYJOHN 

Slater. Characteristics of good slate, sizes of slate, lay 
ing slate. Contained in scientific American Supple- 
ment No. 498. Price 10 cents. To be had at this 
office and from all newsdealers. 



POWER 



LATHES 



OTTO CAS ENGINE. 



ORMETAL. 



All sizes. Catalogues free. Lathes on trial. 
SEUASTIA3V, BdVST cfo CO. 

165 West 2d Street, Cincinnati, O. 




Barnes' Foot-Power Machinery. 

Complete outfits for Actual Workshop 
Business. Read what a customer says : 
" Considering its capacity and the ac- 
curatenessof your No. 4 Lathe, I do 
not see how it can be produced at such 
low cost. The velocipede foot-power 
is simply elegant. I can turn steadily 
for a whole day and at night feel as 
little tired as if I had been walking 
around." Descriptive Catalogue and 
Price List Free. W.F. & John Barnes 
Co. Address 1999 Main St.,Rockford,lll. 



FOREIGN PATENTS. 

Their Cost Reduced. 

The expenses attending the procuring of patents In 
most foreign countries having been considerably re- 
duced the obstacle of cost is no longer in the way of a 
large proportion of our inventors patenting theirinven- 
tions abroad 

CA NAIIA .— The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontario, Quebec, New 
Brunswick, Nova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increas- 
ing. 

KNMIjAND.— Thenew English law, which went into 
lorce on Jan. 1st, 1885, enables parties to secure patents 
in Great Britain on very moderate terms. A British pa- 
tent includes England, Scotland, Wales, Ireland and the 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
Invention is likely to realize as much for the patentee 
in England as his United States patent produces for 
him at home, and the small cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in Great Britain, where his rights are as well pro- 
tected as in the United States. 

OTHER COUNTRIES.— Patents are also obtained 
on very reasonable terms in France, Belgium, Germany, 
Austria, Russia, Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India, 
Australia, and the other British Colonies. 

An experience of forty years has enabled the 
publishers of The Scientific American to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their clients promptly and proper- 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries, including the cost for each, and othe 
information useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this office. 

MUNIS ife CO., Editors and Proprietors of The Sci- 
entific American, cordially invite all persons desiring 
any information relative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
offices, 361 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, MUNN & CO., 

Publishers and Patent Solicitors, 

361 Broadway, New York. 

Branch Offices: No. 622 and 624 F Street, Pacific 
Building, near 7th Street, Washington, D. C. 



NOVELTY ELECTRIC CO. 

Factory and Store, 5th and Locust Sts., Philadelphia. 

Everything Electrical. 



GUARANTEED TO CONSUME 25 to 75 

PER CENT. IiESS GAS THAN 

SOHIiJalCHEK, SCHUMM «fe 



AM %# OTHER GAS ENGINE 

tM I Per BRAKE-HORSEPOWER 
CO., PHILADELPHIA and CHICAGO. 



THE DINGEE & CONARD CO'S 
BEAUTIFDIi EVER-BLOOMING 




Our Great Specialty is growing and distributing 
ltOSES.We have all the latest novelt les and nnest 
standard sorts, in different sizes and prices to suit all 
wants. Over 450 choicest varieties to choose from. 
WesendstrongPot Roses safely by mail to all Post 
Offices, purchaser's choice of varieties, all labeled, 

3 TO 12 PLANTS $ | . •?*» tig 

according to value. Twoyear Roses by express. Oui 
New Guide* 78 pages, elegantly illustrated, I ree. 
Address THE ftlNGEE & CONARD CO., 
Rose Growers, West Grove, Chester Co. Pa. 



23+ W. 29.ST. 
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NEWY0RKC1TY 



Tr'a nsmission of Power. 

Suspension Itridues, 

T ra m w ay s , 

and other applications of 



WIRE ROPI 



Trenton Iron Go. 

WORKS and OFFICE, TUKNTON, N. J.~~~ 

New York Office—Coo per, Hewitt & Co., .1.7 Burling 
Slip. Philadelphia Office— 21 .North Fourth Street. Chl- 
ago Officce— K6 Lake Street. 




HSF-KeyJeee Lock* mail* ft on receipt ofprice. 

no. 325. Flush Dial CheBt Lock for ]% in. wood, $2.50 
300. Beveled " Drawer " " %\n. " 1.50 

310. " " Closet " " \% in. " 1.75 

1865. " " Safe " " ^ in. iron, 2.50 

395. " " Spring Latch Lock I in. to 2J^ in. 3.00 

(ii^rSee illustrated article, page 227, issue April 10, 1886 
MlIiIiER LOCK GO-, 
813 to 821 Cherry St., Phila., Pa., U. S. A. * 
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Mention this paper. 



PETROLEUM AS FUEL IN LOCOMO- 

tive Engines. A paper by Thomas Urquhart.— How loco- 
motives are arranged for burning petroleum. THe spray 
injector. Storage of petroleum. Experimental engines 
and tenders. Results of comparative trials. Contained 
in Scientific American Supplement No. 455. Price 
10 cents. To be had at this office and all newsdealers. 



proposals for Plier Punches for Postal Notes. 

Post Office Department, > 
Washington, D. ; C, April 19, 1886. J 

Sealed Proposals will be received at this Depart- 
ment until Saturday, the 22d day of May, 1886, at 12 
o'clock noon, for furnishing plier punches for use in 
the issueand payment of Postal Notes, in such numbers 
and at such times, and from time to time, as they may be 
ordered, during the fiscal year beginning July 1, 1886, and 
ending June 30, 1887. 

The Postmaster General prescribes no model or sample 
for bidders but choice among samples submitted will be 
made with reference to utility and price. 

Blanks for proposals, with specifications giving full in- 
formation and instructions, may be had on application 
to the Superintendent of the Money Order System, Post 
Office Department, Washington, D. C. 

The Postmaster General reserves the right to reject 
any or all bids, and to waive technical defects. 

A decision on the bids will be made on or before the 
31st day of May, 1886. 

WILLIAM F. VILAS, 

Postmaster-General. 



WANTED. 

"We will pay Agents a salary of 
$80 to $90 per month and ex- 

penses to tr avel and s ell our 

goods to dealers, or $40 a month and ex- 
penses to distribute circulars in your vicinity. Bus- 
iness honorable, permanent, pleasant & easily operated. 
All expenses advanced. SAMPLE CASES FREE. No 
stamps 'required. No humbug. We mean what we say. 
Address NATIONAL SUPPLY COMPANY, 
Bradford Block. CINCINNATI, OHIO. 




ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers con- 
taining tneinvention described in Letters Patent, issued to Eli W. Blake. June 15th. 1858, togeth- 
er with New and Valuable IMPROVEMENTS, for which Letters Patent were granted May 11th 
and July 20th, 1880. to Mr. S. L, Marsden All Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past twenty years, has been connected with 
the manufacture of Blake Crushers in this country and England. 

FARREL FOUNDRY AND MACHINE CO., Harm (in., Ansonia, Conn. 
COPELAND & BACON, Agents. New York. 




HARRISON CONVEYOR! 

HaSfing Grain, Goal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &c. 

332&I BORDEN, SELLECK & CO., U^S^rsj Chicago, III. 



1852. 



1 883. 




The Latest Improvement 

TRACTION ENGINES 

The only Engines where the power is practically and 
successfully applied to the four truck wheels. Exceeds 
all other Traction Engines in pulling and steering through 
mud holes, sand, or any soft or uneven ground, or on any 
road. Is the result accumulated from a third of a 
century of study and practical experience in the manu- 
facture of 

Portable, Agricultural, & stationary steal Engines. 

With determined policy to build only the best machin- 
ery from the best materials, and in the best 
manner of construction, and with continued im- 
provements, have attained the highest standard in 
excellence of workmanship, simplicity of design, and 
capacity of power. 

In addition to our Standard Engines we now offer 
the first Road Engine which has the Traction Power 
practically and efficiently applied to the four truck 
wheels, and while so applied to each wheel independ- 
ently, the forward axle is under full control of the steer- 
ing apparatus. 

Descriptive catalogue will be sent on application. 

WOOD, TABER & MORSE, 
Eaton, Madison Co., N.Y. 



HELP 



WANTED. S50 A WEEK and ex- 
penses paid. Valuable outfit and particulars 
free. J. F. HILL & CO., Augusta, Maine. 



ENGINEER'S POCKET BOOK. BY 

Charles II. Haswell, Civil, Marine, and Mecnanical En- 
gineer. Giving Tables, Rules, and Formulas pertaining 
to Mechanics, Mathematics, and Physics, Architecture, 
Masonry, Steam Vessels, Mills, Limes, Mortars, Cements, 
etc. 900 pages, leather, pocket-book form. Price $4. 
This valuable work will be sent on receipt of price by 
MUNN & CO., New York. 



RAILWAY AND STEAM FITTERS' SUPPLIES 

Kue's Little Giant Injector. 

SCREW JACKS, STUttTBVANT BLOWERS, &C. 
JOHN S. URQUHART, 46 Cortlandt St., N. Y. 




TEWARTS % 



PAINT 



COLORS RED AND BROWN, 
For paintinff ROOFS, 1 ACTOPT and FARM BUILD- 
INGS, FENCES, IRON WORK, EXPOSED BRICK 
WALLS, &c. Made of Pare Lin seed Oil and highest 
grades of Iron Oxide. Send for Circular. Address 
W. H. STEWART, 
74 Cortlandt Street, New York. 
READY ROOFING, for new roofs. 



I New Catalogue of Valuable Papers 

contained in Scientific American supplement, sent 
freeof charge to any address. 

MUNN & CO.. 361 Broadway. N. Y 



ICE. REFRIGERATING 



and Ventilating Machines 
Jarmans Patent. YORK 
MFG. CO., Yoi'U, Pa. 



6UPPUE0 WITH 



FP^HALF A MILLION GARDENS 

l^fe fc ARE A"""*"-'* ' di i ' 1 -* 

SEED 



IS^s 



Our Seed Warehouses, the largest in 
New York, are fitted up -with every ap- 
pliance for the prompt and careful 
filling of orders. 




%^X 




Our Green-house Establishment atS 
, Jersey City is the most extensive in- 
America. Annual Sales, 2% Million- 
Plants. 



Our Catalogue for TS86, of 140 pages, containing colored plates, descriptions and illustratioaS! 
of the NEWEST, BEST and RAREST SEEDS and PLANTS, will be mailed on receipt «jfi 
6 cts. (in stamps) to cover postage. 

PETER HENDERSON & CO. 35 M&BHL* 







INSURANCE RBARTFQRDei 

*■' CASH CAPITAC!, $4,000, 



ONN. 
„,,. ...._. „..., ,000 

Losses paid in 67'years.,..458,750»oo 

The Largest and Strongest Company 

LI. HENDEE, *h«* ^gE2&a2£**d 



CLARK'S DRYING, VENTI- 
LATING and EXHAUST 

FAIVS. 

- L Cheapest. Most Effective. 

i Price List Free. 

L ~" "* UEO. I*. CLARK, 

Windsor Locks, Conn, (^pt L.) 

CO NST RUCTION OF STABLES. — A 

paper by A. W. Wright, describing a model stable ;just 
finished for the North Chicago City Railway. Contained 
in Scientific American Supplement, No. 463. 
Price 10 cents. To be had at this office and from all 
newsdealers. 




How to 
become. 



All 
Dealers. 



A book of much Valuable Information. 



ICEHOUSE AND COLD ROOM.— BY R. 

G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, 59. Price 10 cents. To be had at this offica 
and of all newsdealers. 



2ic. 



4c. 



PULLEYS 

ORDER FROM OUR 

"Sl'EClALi 1.1ST." 

ROUGH JohnT.Mo H yU S .Co. FINISHED 

BUFFALO, N. Y. 



THE MANUFACTURE OF CRUCIBLE 

Cast Steel.— A paper read before the Steel and Iron 
Institute by Henry Seebohm. A presentation of the 
facts connected with the old-fashioned method of con- 
verting bar iron into steel and then melting it in clay 
pots to form ingots of cast steel. Contained in Scien- 
tific American Supplement, No. 464. Price 10 
cents. To be had at this office and from all newsdenlers. 



AND FINE. GRAY IRON ALSO STEEL 
!* 1 CASTINGS F ROM SPE CIAL RNS 
f7 FINE TINNING jTsrF PAtLfcVc) 



LEHIGH AVE. S AMERICAN ST. PHILA . f . Nc 



MODERN BRONZE ALLOYS.— A PA- 

per by P. P. N'irsey, C.E., presenting some valuable 
data concerning such bronzes as are being usefully em- 
ployed for engineering purposes. The bronze of the 
ancients. Composition of bronzes. Phosphor bronze 
and its applications. Silicium bronze. Manganese 
bronze. Delta metal. Phosphor-copper. Phosphor- 
manganese bronze. Phosphor-lead bronze. Phosphor- 
tin. Aluminum bronze. Silveroid. Cobalt bronze. 
Contained in Scientific American Supplement, No. 
465. Price 10 cents. To he had at this office and from 
all newsdealers. 




THE IMPROVED 

Rider Hot Air Pumping Engine 

For City or Country Residences, 

Burns Coal, Wood, or Gas. Safe, Simple» 

Durable. 3«000 in use. Send for 

Illustrated Catalogue "A." 

SAYER & CO.. 34 Dey St., Uew Yort. 



NO 



MORE CATARRH. The Great German) 
Remedy Is a positive cure. Free sample? 
package and book for 4= cents in stamps. 
B. H. MEDICAL CO., East Hampton, Conn* 



WimMin! 

Whose VITALITY iB failing. Brain DRAINED und 
EXHAUSTED or Power PI! EM ATITRELY WAST. 

ED may find a perfect and reliable cure in the 

FRENCH HOSPITAL REMEDIES 

Originated by Prof. JEAN CIVIAXE, of Paris, Franca 
Adopted by all French Physicians and being rapidly and 
successfully introduced here. All weakening losses and 
drains promptly checked. TREATISE giving news, 
paper and medical endorsements, c . , F KEE. Consults 
tion (office or by mail) with six eminent doctors JFItEEi 
CIVIALE AGENCY. No. 174 Fulton Street, New York 



fCDCC Who suffer from Nervous Debility, Lost 

™ W\ kCi Vigor, Exhausted Vitality, etc. 

R w Tf\ A FREE TRIAL PACKAGE 

| \J Of the celebrated MAESTON BOLUS, to- 

IUI C It! S et5ier with Sealed Treatise and Testimonials, 
IY1 Civ will be sent on receipt of 5 stamps. 
Mar«ton Remedy Co., 13 Park Place, New York. 



OWIiT, A Quick, Permanent 
Cure for Lost Manhood, Debility, Ner> 
vousiiess.Weakness. No quackery. In- 
disputable Proofs. Book sent scaled, 
free. EKXE MED. CO,, BUFFALO, N.Y, 



MEN 

DEAFNESS 
Treated by most of tbe noted specialists of the day 
with no benefit. Cured himself in three months, 
and since then hundreds of others by same process. 
A plain, simple and successful home treatment. Ad- 
dress T. S. PAGE, 128 East 26th Street, New York City. 



its CAUSED ami CLUE, by one 

who was deaf twenty-eight years. 



CURE HIDEAF 

Peck's Patent Improved Cushioned Eab Drums Perfectly 
Restore the Hearing, and perform the work of the natural 
drum. Invisible, comfortable and always in position. All 
conversation and even whispers heard distinctly. SendfoP 
illustrated book with testimonials, FREE. Address orcall on 
F. HI8COX, 853 Broadway, New York. Mention this paper. 



T>TT T^O Instant relief. Final cure in 10 days, and 
1 I JU PJio* never returns. No purge, no salve, no 
suppository. Sufferers will learn of a simple remedy, 
Free, by addressing C.J. MASON, 78 Nassau St., N. Y. 



| sufferingfrom the ef- 
I fects of youthful er- 
Irors, early decay, lost 
manhood, etc. I will send a valuable treatise (sealed) 
containing full particulars for home cure, free of 
charge. Ad dress Prof.F.O. FOWLER, Moodus, Conn. 



TO SSfif MEN! 



EXHAUSTED VITALITY. 

THE SCIENCE OF LIFE, the 
great Medical Work of the age 
on Manhood, Nervous and Physical 
Debility, Premature Decline, Er- 
rors of Youth, and the untold mis- 
eries consequent thereon. 300 pages 
8vo. 125 prescriptions for all dis- 
eases. Cloth, full gilt, only $1.00, 
by mail, sealed. Illustrative sam- 
ple free to all young and middle 
aged men for the next 90 days. 
Send now. Address ' 

Dr. W. H. PARKER, 4 Bulfinch St., Boston, Mass, 
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'Utfttoerfisemenfs. 



Inside I'nge, eacli insertion 
Back Page, each insertion 



75 cents a line. 
Si. 00 11 line. 

(About eight words to a line.) 
wings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office 
as Thursday morning to appear in next issue 



AQUA PURA 

BY NATURE'S PROCESSES 

Turn Water Made Clean. 

Matter in Suspension 
and ORGANIC and 
Semi-iSoluble E I e - 
ments removed. 

Hard Water Made Soft. 

Cities, Towns, Mills, Hotels, 
and Private Houses Sup- 
plied and Results 
Guaranteed. 
Scale In Boilers Avoided. 
Two per cent, added to the 
Annual Water Rates in any 
city will give the people 
PERFECT WATER for all 
time. 
Send for Circulars and Estimates. 

NEWARK. FILTERING CO., NEWARK, N. J. 




To Business Men. 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the Scientific American. And do not 
let the advertising agent influence you to substitute 
some other paper for the Scientific American, when 
selecting a list of publications in which you decide it is 
for your interest to advertise. This is frequently done, 
for the reason that the agent gets a larger commission 
from the papers having a small circulation than is allow- 
ed on the Scientific American. 

For rates see top of first column of this page, or ad- 

JttUNN & CO., Publishers, 

361 Broadway, New York. 



Roofing, Building Felt, 

Steam Packings, Boiler Coverings, 

Fire Proof Paints, Cements, Etc. 

Samples anil Descriptive Price Lists Free. ' 

H. W. JOHNS M'F'G CO,, 87 MAIDEN LANE, N. Y. 
175 Randolph St., Chicago j 1 70 N. 4th St., Philadelphia, 



DOUBLE BOATS.— TWENTY-ONE IL- 

lustrations of patented double boats, the general con- 
struction and'plan of which are so clearly shown as to 
need no detailed description. Name of patentee and 
date of patent accompanying each diagram. Contained 
in Scientific American Supplkment, No. 232. 
Price 10 cents. To be had at this office and from all 
newsdealers. 



THE CHEAPEST AND BEST 




1' ATE NT 

JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

HAND, BURK & CO., 
614 and 616 Market St., Philadelphia, Pa. 

No. 3, Universal Engine Lathe. 





With fine Precision, Screw cut under the microscope 
Slide Rest has direct vertical adjustment of 2 inches 
Suitable for Model and fine Machine Work. Illustrated 
qircular free. Address Mechanical Department. 
The WATEUHOfJSE ELECTIUC «fc MFCS CO., 

HARTFORD, GOPsTlSr. 



DRAWING 
INSTRUMENTS. 



Illustrated catalogue 

sent on application to 

Wm. T. Comstock, 

6 Astor Place, 

New York. 



Providence. K. I>(I*urk St.) Six minutes' walk W est fromstation. 

Original and Only Builder of the 
HARRIS-CORLISS ENGINE, 

With Harris' Pat, Improvements, from 10 to 1,000 H. P 

Send for copy Engineer's and Steam User's 

Manual. By J. W. Hill, M.E. Prlce8l.25. 

MENTION THIS PAFEK. 



PATENTS. 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty one years' 
experience, and now nave unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 

Erosecution of -Applications for Patents in the United 
tatea, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining fuH information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, freeof charge, a Synopsis of Foreign Pa- 
tent Ijaws, showing the cost and method of securing 
patents in all the principal countries of the world. 

MUNN & CO., Solicitors of Patents, 

361 Broadway, New York. 
BRANCH OFFICES.-No. 622 and 624 F Street, pa,. 
Olflc Building, near 7th Street, Washington, D. 0. 



BRIDGEPORT WOOD FINISHING CO 



G. M. BREljjIG ..AGENT.fRINCIPALOFFICE/jMANyrACTORY^EWMlLFORD.Coj' 



DREINK-CS LlTHOGEN ^ILIGATE PAINT. 
LiTHdGEN Primer., wood stains - 
, t_s(t_Ex: FLINTa^d feldspar. 



PAMPHLET GIVING DIRECTIONS FOR FINISHING HARD WOOD FREE TO ANY ADDRESS. 



ACETYLENE. — CHEMICAL COM- 

position. Properties, mode of preparation, with 2 en- 
gravings of apparatus. Contained in Scientific 
American Supplkment No. 496. PricelOcents. To 
be had at this offlceand from all newsdealers. 




Columbia Bicycles and Tricycles. 



Reduction in Prices and Many 
Improvements for 1886. 

New Spring Catalogue Sent Free. 



The POPE MFG. CO. ,597 Washington St., Boston 



Branch Houses: IS Warren St., New 
York; 115 Wabash Ave. f Chicago. 




Andrews' fSo Bed ^H 



The only Perfect Bed:: 

■J40 Styles: $20 up. The only ad- 
<1 just able suspension spring. 

A. H. Andrews & Co., . 
1 95 WaMsh Ave. Chicago, 19 Bond St. New York. 



tfSSQwTliSBs. <fcQ ELECTRIC HKI/T, Suspen- 

I*l?^n4#ii^ sor y- etc - for Kidneys, Pain, 
#£/JRci— ^jlfNervous and Weak. A True Cura- 
^st=-^* - oe^^ TI vE. Pays agents big. Circulars free. 
r FLETCHER & CO., Cleveland, Ohio. 




LEATHER Btil/riNG 

best and most reliable Bolt 
ever introduced. Made "by 
C.A.SCIIlEltEN &CO. 

17 Ferry St., New York; 416 
Arch St., Philadelphia; 8(1 Federal Street, Boston. 



t'c iMni'Bilfre™ 



.^lijpi&O CATCH, VEX* 5 '*. /■ 

^ -500000 IN DAILY USt- v <, « 

JftoNCLAD m'r'Q«>- : 





fiSKO 00 PER MONTH SALARY 
v """ ,uv and Commission to compe- 
tent business manager in every city for 
exclusive agency of our National Auto- 
matic Gas-Saving Governors. Average 
33 per cent, saving in gas bills. In- 
creased illumination and safety from 
fire. Over 7,000 in service. Indorsed by 
highest mercantile and corporate au- 
thorities. $500 cash required for $1,000 
sample outfit. No bonds. Address 
THE UNION NATIONAL GAS-SAV- 
ING CO., 21 East Fourteenth Street, 
New York. 



FILM PHOTOGRAPHY. 

Eastman's System Supersedes glass. Negatives made 
on the continuous web. Our Roll-Holder can befitted 
to any camera, and carries a roll of Negative Paper for 
24 or 48 exposures. No breakage of glass. No changing 
of plates. Indorsed by all the leading authorities. 
Adopted by the U. S. Coast Survey, the U. S. Lighthouse 
Board, Canadian and British Governments. 

EASTMAN'S PERMANENT BROMIDE PAPER 
Is the best for copying plans and drawings. Prints by 
lamplight, no toning, pure blacks and whites. Simple, 
easy, certain. Sample print for four cents stamps. Cir- 
culars free. Address THE EASTMAN DRY PLATE 
AND FILM CO., 1920 State St., Rochester, N. Y. 



PUKE NATURAL LUBRICATING OIL 

For Steam Cylinders and for keeping Boilers Clean and 
free from scale. Put up in ten gallon cans, and shipped 
to any address on receipt of five dollars. 

FRANKLIN OIL WORKS, Franklin, Pa. 



PATENT RIVETED MONARCH RUBBER BELTING. 

Best in tlx© "World. 

Specially adapted for PAPER MILLS, SAW MILLS, and 
THRESHING MACHINES. 

THE GUTTA PERCHA and RUBBER MFG. CO., 

New York, Chicago, San Francisco, Toronto. 



SUPPLIES FROM 

HYDRANT PRESSURE 
the cheapest power known. 
Invaluable for blowing 
Church Organs, running 
Printing Presses, Sewing 
Machines i/n Households, 
Turning Lathes, Scroll 
Saws, Grindstones, Coffee 
Mills, sausage Machines, 
Feed Cutters, Electric 
Lights, Elevators, etc. It 
needs little room, no tiring 
up, fuel, ashes, repairs, en- 
gineer, explosion, or delay, 
no extra insurance, no coal 
bills. Is noiseless, neat, 
compact, steady; will work 
at any pressure of water 
above 15 lb.; at 40 lb. pres- 
surehas4-horse power.and 
capacity up to 10-ho rse 
power. Prices from $15 to $300. Send for circular to 
THE BACKUS WATER MOTOri CO., Newark, N. J. 




Leffel Water Wheels, 

Willi Important Improvements* 
11,000 IN SUCCESSFUL OPERATION. 

FINE NEW PAMPHLET FOE 1335 
Sent free to those interested. 

JAMES LEFFEL Sc CO., 

Springfield. Ohio. 
110 Liberty St., N. Y. City, 







size! 
PRICE ff(W 



S3 ASBEST0S.= 
.-VJEWEIjERS.CHEAMSTi.MINERflliOGISTS 

W? ': ASBESTOS sutos o-- /HI. MHOS' , 

■• 'THE 'CfoHMSpRS-tfFEMCECo. 

w — FOOT ff EAST 8^'SrN.\C— ^ 



VOLNEY W. MASON & CO- 
FRICTION PULLEYS CLUTCHES and ELEVATORS 



PROVIDENCE, It, I. 



INTERNATIONAL INSTITUTE FOR 

Liquefied Carbonic Gas. 

* O. BRUNLER, 857 Broadway, New York. 





THE NEW "GRESHAM" PATENT 

Automatic Re-Starting Injector. 



Invaluable for use on Traction, Farm, Portable, 
Marine, and Stationary Engines of all kinds. No 
Handles required. Water Supply very difficult to 
break. Capability of restarting immediately, auto- 
matically, after interruption to feed from any cause* 
Reliable and Cheap. 



Sole Manufacturers in the United States and Canada, 

Nathan Manufacturing Co., 

92 & 94 LIBERTY ST., N. Y. 




JENKINS BROS.' VALVES. 

Gate, Globe, Angle, Check, and Safety. 

MANUFACTURED OF BEST STEAM METAL,. 



The Jenkins Disks used in these Valves are manufactured under our 
any degree of steam pressure, hot and cold oils, or acid. 

To avoid imposition, see that valves are stamped "Jenk 

JENKINS BROS., 

VI John St., New York. 13 So. Fourth St., l'hila. 79 Kilby St., Boston 



Patent, amd roil stand 
Bros." 



95 MILK ST., BOSTON, MASS. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 




WITI-IBRBr, KU(ia & R1CHABDSON. Manufacturers 
of Fa tent Wood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co.. Worcester, Mass. Send for Catalogue. 




OF THE 



Sf timtiik ^mttxtm 

FOR 1SS6. 

The most Popular Scientific Paper in tjp World. 

Only $3.20 a Year, including Postage. Weekly 
52 Numbers a Year. 

This widely circulated and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful inf oimation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry,fc)lectricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Headers find in the Scientific 
American a popular resume of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.— One copy of the scien- 
tific American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of the Scientific Ameri- 
can will be supplied gratis/ vr every club of five subscribers 
at $3.20 each ; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 
able to 

2v£TJ2<T2<T <Sc CO., 

361 Broadway New York. 

TKB 

Scientific American Supplement. 

This is a separate and distinct publication from 
Tme Scientific American, but is uniform therewith 
in size, every number containing sixteen large pages. 
The Scientific American Supplement is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geology, Mineralogy, 
Natural History, Geography, A rchasology, Astronomy, 
Chemistry, Electricity, .Light, Heat, Mechanical Engi- 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the Supplement. - 

Price for the Supplement for the United States and 
Canada, $5.00 a year, or one copy of the Scientific Am- 
erican and"one copy of the Supplement, both mailed 
for one year for $7.00. Address and remit by postal 
order, express money order, or check, 

MUNN & Co.. 361 Broadway, N. Y.» 
Publishers Scientific American. 

To Koreigii Subscribers.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States ; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, one year; $9, gold, 
for both Scientific American and Supplement for 
one year. This includes postage, which we pay. Remit 
by postal or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 



PRINTIltfa INKS. 

THE "Scientific American" is printed with CHAS 
ENEU JOHNSON & CO.'S INK. Tenth and J.oml 
' bard Sts„ Phiia., and 47 Hose St., opp. Dnane St., N. Y 
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